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2ABSTRACT
This thesis describes and analyses two peasant rice farming 
systems established in the northern intermontane basins and the Chao 
Phraya delta of Thailand in a comparative perspective. The two 
distinctive farming systems, i.e. the Intermontane Basin and the 
Delta farming systems, are examined in ecological and socio-economic 
contexts with special emphasis upon the role of indigenous technology 
at both regional and village levels. Intensive fieldwork into the 
specified villages in Chiangmai and Ayutthaya provinces was conducted 
for 26 months mainly in 1974-75 with further visits in subsequent 
years.
The farming systems are first examined in the ecological context 
by investigating physiographical and hydrological conditions, methods 
and practices of irrigation and the consistent process of farming 
operations in rice cultivation. The labour-intensive and small-scale 
transplanting culture of the Intermontane Basin has been founded on 
the traditional irrigation systems mainly developed at village level.
In many parts of the Delta, however, where units of cultivation are 
larger, broadcast-sowing culture has been adopted which depends basically 
on natural precipitation and annual inundation.
These contrasting farming systems, in which agricultural technology 
interacts with both ecological and socio-economic conditions, are in turn 
dominated by different forms of peasant agricultural production: 
subsistence production in the Intermontane Basin and petty commodity 
production in the Delta. The differentiation of the forms of peasant 
production is primarily derived from the complex of socio-economic 
conditions of the two farming systems stemming from the processes of 
land reclamation, land tenure and labour utilisation.
Thus we recognise within the farming systems two structures, 
ecological and socio-economic, which are closely interrelated through 
the farming technology prevailing amongst the peasants. Structural 
analysis of the contrasting farming systems reveals the complex reality 
of Thai peasant rice cultivation. It is reasonable to assume that any 
problems and changes in peasant agriculture can be detected most, 
effectively by means of this structural approach.
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EXPLANATORY NOTES
1. Transliteration
The system of transliteration of Standard Thai (Siamese) and 
Lannathai used in the text follows basically Phya Anuman Rajadhon, 
"General System of Phonetic Transcription of Thai Characters into 
Roman", in The Nature and Development of the Thai Language, Bangkok, 
1963, pp. 32-36. However, ii is substituted for u/ for typographic 
convenience and ri, a nasal consonant as in Spanish ii, is introduced 
in the case of Lannathai. The conventional spelling, without under­
lining, is retained for some place names (e.g. Bangkok, not Krung 
Thep nor Phranakhpn: Chao Phraya river, not £hao Phraya river), for
personal names according to the personal usage of the individuals 
involved (e.g. Anuman Rajadhon, not Anuman Ratchathon: Chulalongkorn,
not 6hulalongkpn), and for some common units of measurements (e.g. 
baht, not bat: rai, not rai).
2. Units of Measurement 
Linear Measure
niu (niu fut) = c. 1 inch = c. 2.5 cm
spk (length from middle finger tip to
elbow joint) = c. 50 cm
wa = c. 2 m
sen = 20 wa = c . 40 in
Area Measure
tarang wa = c. 4 m2
15
ngan
ran.
= 100 tarang wa = c. 0.04 ha
4 ngan
Volume Measure
thang (unhusked paddy grain 
in Standard Thai)
tang (unhusked paddy grain 
in Lannathai)
kwian - 100 thang
Weight Measure
thang (unhusked paddy grain)
kwian (unhusked paddy grain) = 100 thang
Currency
satang
salung
baht
thep (Indian Rupee used in 
Lannathai region)
= 0.01 baht 
= 0.25 baht 
= 4 salung
= c. 0.16 ha
= c. 20 1
= c. 30 1 
- c. 2000 1
c. 10.1 kg 
c. 1010 kg
c. 2-2.5 pence 
in 1974-75
c. 8 baht 
before 1960
3. Glossary of Lannathai and Standard Thai (Siamese) Terms
This brief list contains only major terms used frequently in the 
text? it does not cover all of the words in either.Lannathai or Standard 
Thai occurring in the text. (L) signifies exclusively Lannathai terms, 
while (T) is reserved for Standard Thai exclusively. Otherwise, terms 
are commonly used in both languages.
amphoe
ao mu sai mu (L) 
ao raeng (T)
Shap ffhgng
Administrative district 
Reciprocal exchange of labour
Claiming wilderness for cultiva­
tion
16
£hoi (L) 
chuai (T)
dek chang ti khao (L)
duan
fai (L)
hai (L) 
rai (T)
hap dhang (L) 
rap 6hang (T)
hitkpng mu fai (L)
kae muang (L) 
kamnan 
kha hua (L) 
kha na
kha pha koeng (L) 
kha tang nam (L) 
khaek chang (T) 
khao
khao hai (L) 
khao kepwai kin 
khao khun nam (T) 
khlpng (T) 
khp khao 
kh<? raeng (T)
khon hap &hang <L) 
khon rap £hang (T)
lak fai (L).
long khaek (T)
luk 6hang
Help/ with connotations of 
unpaid labour service
Minors hired for threshing 
paddy
Month
Traditional weir 
Upland field
Wage labour
Customary regulations of the 
irrigation control group
Irrigation headman
Head of tambon
Token, nominal land rent
Riceland tax
Land rent of sharecropping 
Farm turnout fee 
Hired guest 
Rice
Upland rice
Paddy for home consumption
Floating rice
Canal
Begging for paddy
To ask for another's labour, 
usually in unpaid labour service
Rural labourer 
Weir stake
Reciprocal exchange of labour 
Regularly hired labourer
17
mu fai (L) 
muang (L) 
miiang fai (L)
na
na dam (T)
na luang (T) 
na fchao (L)
na ratsadyn (T)
na wan (T)
nam
nam miiang (L) 
nam song (T) 
nam thuam (T) 
nat (L)
nat diao kan (L) 
pa sanguan 
pae (L)
pak tang nam (L)
phi ban (L)
phi fai (L)
pi nyng kan (L) 
phi n<yng kan (T)
P9 luang (L) 
phuyai ban (T)
rah at (T) 
sak
talang khao (L) 
lan nuat (T)
tambon
thai
Irrigation control group
irrigation canal
Traditional gravity irrigation 
system
Rice field
Transplanted rice field 
Royal riceland
People's riceland 
Broadcast-sown rice field 
Water, river 
Canal water 
Stagnant inundation 
Flood, flooding 
Bilateral kindred
State-owned 'forest reserve'
Dry deciduous dipterocarp 
forest
Farm turnout
Guardian spirit of the hamlet 
Guardian spirit of the weir 
Old-younger relationship
Village headman
Traditional water-raising 
device for irrigation
Teak (Tectona gfandis)
Threshing floor
Administrative sub-district 
Plough
tung (L) Dipterocarpus tuberculatus
phluang (T)
wat Buddhist temple, monastery
What a difference between the wife of a 
labouring man here, and the wife of a 
labouring man in the forest and woodlands 
of Hampshire and Sussex! Invariably have 
I observed that the richer the soil, and 
the more destitute of woodsj that is to 
say, the more purely a corn country, the 
more miserable the labourers.
William Cobbett, Rural Rides, 1930
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CHAPTER I
PEASANT FARMING SYSTEMS: 
THEORETICAL CONSIDERATIONS
22
1, Farming Systems in Agricultural Geography
The analysis and classification of agricultural patterns have
long been basic concerns in agricultural geography. Since the pioneer
works of Eduard Hahn and Derwent Whittlesey,a number of studies have
been devoted to to typologies of agriculture and the systems of
agricultural regions on a world scale (Hahn, 1892: 8-12; Whittlesey,
1936, 199-240; Kostrowicki, 1964: 111-146; Sapper, 1926: 124;
Gregor, 1963; Fryer, 1965: 67-118; Oxford Economic Atlas, 1972; 7).
In particular,the attempt to delimit the systems of agricultural regions
and the comparison of specific aspects of agricultural systems with
particular attention to their regional differentiation are still a
1
major concern of geographers. And these studies also have applied in 
various scale levels in the specified regions, accompanied by some 
theoretical consideration on the criteria used in classification 
(Chisholm, 1964: 91-92; Harvey, 1966: 361). The problems that 
emerged in these studies of agricultural systems will give rise to 
significant suggestions in this thesis, which aims to distinguish local 
types of farming systems within a limited area in the Chao Phraya 
water system in Thailand.
One of the major discussions common to these numerous works 
concerns the criteria adopted in the classification of agricultural 
systems. Some recent attempts are devoted to determining those criteria 
toward more comprehensive classification of typology (Grigg, 1974: 3; 
Barnes, 1965; Kostrowicki, 1964). As suggested by Grigg in his 
comprehensive review there have been, broadly speaking, two growing 
tendencies in the classification of agricultural systems ; 1) The 
studies derived from the work of Derwent Whittlesey,which lay great 
stress on spatial variations in agriculture and its diversity of
23
practice, products, and organization; 2) The studies based on the
system devised by Eduard Hahn, which mainly deal with forms of
economies and emphasise differentiation of farming methods chiefly
distinguished by the predominant implement used (Grigg, 1969: 95, 116,
2
127). Although these attempts have been made on a world wide scale, 
similar methods can also basically be applied in classifying major 
characteristics of agriculture in an area where a single crop is 
homogeneously predominant. Within a limited area of rice cultivation 
like the Chao Phraya river basin, it is possible to clearly distinguish 
variations in land-use, land tenure and labour utilisation. Farming 
methods especially, appear to be one of the major variables with which 
to distinguish these variations.
The analytical framework emphasising farming method in relation
to socio-economic attributes was developed by Hahn's successors in
3
German agricultural geography. Hahn's attempt to classify the 
evolutionary stages of subsistence activities was developed by Hans 
Bobek, who took into account further consideration of the socio-economic 
conditions such as livelihood forms and relations of production (Bobek, 
1962: 220-221). Hahn's idea is also apparent in Leo Waibel's
agricultural geography, in which the agricultural landscape is a major 
concept (Waibel, 1933: particularly Chapter 1). Subsequently there 
have been some important studies of agricultural systems in South East 
Asia, dealing with the agricultural landscape, which represents the 
interaction of nature and the economic activities of social groups 
(Credner, 1935; Pelzer, 1945; Uhlig, 1969; 1-23; Manshard, 1974: 
50-127, 160-165).4
The significance of farming method, which was adopted in the 
studies of Hahn's followers is also stressed by Whittlesey. He points
24
out five items as 'functioning forms' or 'primary conditioning elements', 
which appear to dominate every type of agriculture as follows:
(1) The crop and livestock association.
(2) The methods used in growing the crops and producing the
stock.
(3) The intensity of application to the land of labour, capital,
and organisation, and the output of the product which results.
(4) The dispersal of the products for consumption (i.e., whether
used for subsistence on the farm or sold off for cash or 
other goods).
(5) The ensemble of structures used to house and facilitate
the farming operations (Whittlesey, 1936: 209) .
In the South East Asian context, as a number of studies suggest,
agriculture traditionally largely falls into two broad categories, the 
shifting cultivation system and the sedentary wet-rice cultivation 
systems, which are sometimes called swidden agriculture and sawah 
agriculture respectively (Pelzer, 1945: 4-9; Geertz, 1963: 15-37;
Gourou, 1966: 118-139; Fryer, 1970: 39, 44). The present thesis, 
dealing with the latter system, is especially focused upon a limited 
area in Thailand in order to clarify local characteristics of 
agriculture. Thus the term farming system, when used in the context of
this thesis, indicates local variations of a specific agricultural
system rather than those variations in agricultural systems which are 
often be referred to on the world scale.
Taking into consideration Whittlesey's 'functioning forms', 
the wet-rice farming system with which we are here concerned in the 
context of Thailand and South East Asia may be interpreted according 
to his variables as follows:
25
(1) The major crop is rice. Rice has been more significant
than any other crop, as the staple crop of the majority of
peasants for many centuries and as a cashcrop in more recent
periods.
(2) The dominant method concerned here is the wet-rice cultivation
method which includes considerable technical variations, but is
basically practised within the complex mechanism of the flooded 
field ecosystem.
(3) The basic unit of production is a peasant family farm, cultivat­
ing a relatively small are of owned or rented land, mobilising 
basically domestic labour, supplemented at certain farming 
stages by outside resources such as co-operative labour and wage 
labour. The capital investment is relatively low, utilising a 
set of traditional tools and equipment, though industrial inputs 
have become popular during the past few decades.
(4) The products are basically assigned to home consumption with 
subsistence production predominant, but in particular areas rice 
cultivation has become petty commodity production directed toward 
market disposal.
Although his fifth variable can be closely associated with the spatial 
pattern of facilities of socio-cultural significance such as the plan of 
the farm compound or the material arrangement of co-operative facilities 
in a village, it should be appropriately discussed in relation to the 
other four variables.
At this point, we encounter significant problems involved in the 
conventional typological attempts within agricultural geography. One 
of the crucial problems common to these earlier contributions attempting 
to classify agricultural systems was the ignorance of relations between
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the elements or criteria involved in classification. In most cases, 
they tended to fail to show how the elements actually work with one 
another in either the natural or the economic context underlying 
agriculture. Their attempts have been fundamentally typological and, 
for this reason, they have been hardly able to tackle the entity of an 
agricultural system in which various natural and socio-economic factors
interact. Our major question is directed to how these factors
are integrated into a farming system. Although the elements or variables 
put forward by the earlier attempts in formulating the theories of 
agricultural systems should be considered in the present thesis, our
inquiry will be much more into the relations between factors in farming.
It is thought that the concept of peasant technology, which 
embraces not only techniques but their relations to socio-economic 
conditions, might serve to elucidate the problem, as we shall discuss 
later. In a traditional agriculture/ as Farmer suggests, a long­
standing system of farming technology represents a strong relationship 
to local physical and socio-economic conditions (Farmer, 1968: 207).
As many geographical studies are concerned with problems of 
scale, the study of farming systems must also take into account 
this aspect (Chisholm, 1962: 27-28; Haggett, 1965: 263-265; Harvey, 
1968: 71-78; Morgan, 1978: xii). Since this study starts from the 
assumption that wet-rice cultivation as an agricultural system uniformly 
developed in the major part of Thailand can be classified into some 
distinctive farming systems in terms of farming technology, it will 
first deal with their regional characteristics. The farming systems 
observed on a regional level should be further examined in intensive 
field investigations undertaken in specific villages. The regional 
study is followed by a detailed analysis based on the data obtained
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from individual farm households in the two specified villages in 
order to examine the characteristics and problems of farming systems 
in the village context. In the course of discussion emphasis is laid 
on analysis based on the individual peasant farm, because that is the 
fundamental unit of production and distribution (Morgan and Munton,
1971: 3-4; Ruthenberg, 1976: 2-3; Grigg, 1974: 2). As Ruthenberg 
suggests, the peasant farm is "both an ecosystem and an independent 
unit of economic activity" (Ruthenberg, 1976: 2). In this sense a study 
of farming systems always has to start from the empirical reality 
observed on each peasant farm with special reference to both the 
ecological and socio-economic aspects of farming. The present study 
will also concentrate where appropriate on village communities, because 
peasant socio-economic activities, in many cases, are performed within 
a village framework.^
2. The Ecological Approach in the Study of Farming Systems
As the study of farming systems in agricultural geography is a 
part of economic geography, it has been mainly concerned with production 
processes, and has employed basic concepts of economics (Coppock, 1968; 
Morgan and Munton, 1971: 3-4). In recent years there has been a growing 
tendency to develop more sophisticated methods and deductive methods in 
analysing agricultural land-use patterns (Morgan and Munton, 1971: 4-6; 
Haggett and Chorley, 1967: 19-41). Devices such as inter-regional 
equilibrium models and decision-making models undoubtedly help to 
elucidate the analysis of agricultural activities in a special locational 
aspect (Harvey, 1966: 361-374; Henshall, 1967: 443-449).
On the other hand, as David Grigg and David Harris have clearly 
pointed out, agricultural geography has tended to ignore the relationships
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of human activities to environment, and has moved only hesitantly
towards ecological study (Grigg, 1967: 476-477; Harris, 1969a: 134).
Since the ecosystem approach provides a functional structured framework
for analysing natural, socio-cultural and economic attributes of
farming systems, some recent methodological contributions have leaned
towards systematic applications of ecological concepts to geographical
study (Stoddart, 1965: 242-251; Stoddart, 1967: 511-548; Harris, 1969a 
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133-142). In this thesis the ecological approach will be regarded as 
of essential importance in illustrating the relationships between the 
given environment and the specific technology developed in a farming 
system. Within any farming system, farming technology is not only one 
of the major economic variables (together with land and labour), but 
is also the most significant ecological variable especially as regards 
the exploitation and modification of the given environment. In this 
connection, as Harris suggests, the ecological approach "applies 
equally to techniques of cultivation and harvesting as to crops and 
livestock: all may be regarded as components of given ecosystems"
(Harris, 1969b: 3).
It is one of the advantages of this approach that it can provide 
a perspective for comparative analysis of farming systems by comparing 
peasant adaptative patterns to different ecological conditions through 
different technologies. The value of this kind of approach is apparent 
in Blaut's attempt to compare peasant small-scale and plantation farming 
systems. He develops two analytical concepts: resource material and
resource-process in resource utilisation, and applies these concepts by 
focusing special attention on peasant behaviour patterns (such as the 
peasant's perception of resources) and value judgments in the two 
farming systems (Blaut, 1961: 47-67) . His exploration into peasant
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behavioural aspects in farming operations should be evaluated in
g
relation to the criticism of the static norms of ecological frameworks.
In this context Harold Brookfield's emphasis on 'the perceived environ­
ment' is also a significant contribution to our understanding of how 
peasant perception and decision-making form essential elements within a 
man-environment system. (Brookfield, 1969: 53-80).
Whilst these efforts represent the research undertaken by 
agricultural geographers, the major theoretical contributions of the 
ecological approach in application to the study of farming systems 
have been developed mainly in cultural ecology by American anthropologists. 
The method of cultural ecology developed by Julian Steward is the earliest 
and the most systematic application of ecological concepts to a wide range 
of cultural and environmental conditions in subsistence activities 
(Steward, 1937: 87-104; Steward, 1955: 30-42). According to Steward's 
methodological framework the fundamental procedures of cultural ecology 
are as follows:
(1) The analysis of the interrelationship of exploitative or
productive technology and environment.
(2) The analysis of the behaviour patterns involved in the
exploitation of a particular area by means of a particular
technology.
(3) The holistic approach to ascertain the extent to which the
behaviour patterns entailed in exploiting the environment 
affect other aspects of culture (Steward, 1955: 40-42).
As regards the present study, the first procedure is the most 
crucial one, and will be fully discussed with special reference to the 
relationships between physiographical and hydrological conditions and 
a series of rice-growing techniques and methods of water control in
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each farming system. The second procedure is closely associated with 
the economic analysis which forms part of agricultural geography. In 
this study, however, the analysis of behaviour patterns is chiefly 
focused upon the aspects closely related to the major production factors, 
i.e., technology, land and labour.
The third procedure, the final task of cultural ecology, does not 
seem to be directly.relevant to the present study. Steward has certainly 
delimited the application of his holistic approach to a 'cultural core1: 
the.constellation of features which are most closely related to subsist­
ence activities and economic arrangements (Steward, 1955: 37). His 
'cultural core', however, is not necessarily obvious in reality, and, 
as Marvin Mikesell points out, may be a hazardous proposition beyond a 
certain point (Mikesell, 1967: 629). Be that as it may, it can be 
considered that the paradigm of cultural ecology linking the environment to 
socio-economic conditions with technology as the central analytical 
concept, certainly contributes in clarifying a substantial part of the 
attributes in a farming system.^
Another theoretical contribution to the ecological approach has 
been made by Harold Conklin in his 'ethnoecological' studies of shifting 
cultivation (Conklin, 1954: 133-142; Conklin, 1957). Conklin's 
ethnoecological studies, though not directly influenced by Steward's 
cultural ecology, nevertheless succeed in indicating the major 
characteristics and rationality of Hanunoo shifting cultivation, 
emphasising the native concept of ecology in swidden farming. His 
methodological stress is laid on the analysis of "not only the local 
environmental conditions and their apparent modification, but especially 
the determination of how these conditions and modifications are 
culturally interpreted" (Conklin, 1954: 133-134). This methodology,
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applied in the study of a specific agricultural system, is very close 
to the fundamental goal of ethnography that aims to describe the 
culturally significant arrangements derived not from previously designed 
logic, but from locally recognised categories and contexts (Conklin,
1964: 25-26). Thus, the 'ethnoecological.1 method enables us to gain a 
perspective towards the cognitive analysis of socio-cultural attributes 
in a given farming system.^ This methodology is successfully developed 
in a highly suggestive and stimulating study by Michael Moerman on 
agricultural change in the northern Thai farming system of rice cultiva­
tion, a study which will be referred to below. (Moerman, 1968).
An enormously significant contribution in cultural ecology is the
work of Clifford Geertz on ecological change in Indonesia in relation to
two contrasting agricultural systems: shifting cultivation and wet-rice
cultivation, these being traditionally practised in outer and inner
Indonesia respectively (Geertz, 1963). By contrast with Steward, Geertz-
initially attempts to apply the ecosystem concept enunciated by Eugene
Odum, in order to comprehend the farming system as the interdependence
of culture and physical factors. Here, the farming system is regarded
as "an ecosystem within which certain selected cultural, biological,
and physical variables are determinately interrelated" (Geertz, 1963: 9).
In Steward's cultural ecology there is a rather typological concept in
which the mechanisms of interaction between natural environment and
socio-cultural attributes are overlooked in subsistence activities.
His major concern is to examine "whether similar adjustments occur in
12
similar environments" (Steward, 1955: 42). Although this typological 
framework is accepted to some extent, Geertz's main, concern shifts from 
the typology of farming systems to more incisive queries: organisation,
mechanisms, stability, development and decline of an ecosystem, and
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comparison in these matters with other such systems (Geertz, 1963: 10).
Geertz examines these aspects with respect to two ecosystems: shifting
cultivation and wet-rice cultivation, but his work mainly concentrates
on the historical process of the socio-economic conditions of rice
cultivation in the context of colonialism. Thus, he successfully shows
an 'agricultural involution' as the ultimately self-defeating process
of the wet-rice cultivation in Java under colonial regimes. This is
mainly caused in an ecological sense by the 'involuted' mode of
cultivation specified in the wet-rice ecosystem "with its extraordinary
ability to maintain levels of marginal labour productivity by always
managing to work one more man in without a serious fall in per-capita
13
income" (Geertz, 1963: 80).
The ecosystem approach by which Geertz succeeds in describing
the historical process of socio-economic change in farming systems has
14
also been adopted in many cultural ecological studies. For example, 
Eric Wolf, in indicating the economic attributes of peasant society, 
distinguishes two agricultural ecosystems: the paleotechnic ecotype
which represents traditional agriculture employing human and animal 
labour, and the neotechnic ecotype which relies on the energy supplied 
by combustible fuels and modern techniques (Wolf, 1966: 19). Robert 
Netting's detailed study on Kofyar agricultural ecology shows the 
functional relation of intensive field-crop farming to social organis­
ations in northern Nigeria. His research is more sharply focused upon 
the substantial analysis of relationships between technology and 
physical environment rather than Steward's inclination towards holistic 
cultural analysis (Netting, 1968; Netting, 1969: 102-112).
Among numerous studies in cultural ecology Lucien Hanks1 work on 
the adaptation processes of various farming systems of rice cultivation
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in the Chao Phraya delta is also of relevance to this study in terms
of both regional focus and methodology. Hanks mainly deals with three
distinctive farming systems: shifting, broadcasting and transplanting
modes of cultivation in the context of peasant adaptation to the
15
changing environment, of Bang Chan, a village in the delta (Hanks, 
1972: 59-147). In order to formalise the distinctive features of the 
three ecosystems,he attempts to compare input and output as quantitative 
data of energy exchange in each ecosystem. Dealing with the available 
data in the various farming systems, this method successfully shows the 
degrees of labour intensity and productivity in each ecosystem, and 
suggests, to some extent, how the Bang Chan peasant farmers have 
culturally adapted to such changing processes of farming ecosystems.
In the course of analysis Hanks gives particular emphasis to the 
critical ecological concept, 'the holding' (Hanks, 1972: 44-47). A 
'holding', differing from a niche, seems to indicate the total of 
active working relationships in the production process, contrasting 
with "the natural succession that would return the area step by step 
to savannah or forest" (Hanks, 1972: 45) . . Since the energy exchange 
works between a given social group and its environmental 'holding', it 
can be quantitatively measured by "the inputs and outputs of various 
holdings on the basis of man-days of work and the resulting tons of 
provender" (Hanks, 1972: 47). In this way human energy requirements 
for each mode of cultivation can be shown in aggregate form: i.e.,
yields of rice, labour requirements per unit of land, manpower 
requirements in both direct and indirect forms, and the relationship of 
input to output, etc. This is undoubtedly quite useful in comparisons 
of societal quantum of energy in the mode of cultivation. These 
aggregate figures, however, hardly suggest the functional relationships
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of economic elements in various 'holdings'. What should be revealed 
in a comparison of farming systems is the extent to which land, labour 
and technology or capital are interrelated, and which element performs 
a more significant role in the course of production. Although Hanks' 
critical concept of 'holding' should be properly evaluated, the present 
study is more concerned with the relationships of the elements in 
various active 'holdings'.
3. Problems of Cultural Ecological Approach
In this study of farming systems the ecological approach is 
generally applicable and seems to provide a research tool of considerable 
analytical power. In particular, it not only provides typological 
distinction of farming systems in terms of techno-environmental setting, 
but it also enables us to compare various farming systems by examining 
the structural relationships of environmental and socio-economic 
variables in each farming system. As regards the cultural ecological 
approach, however, some theoretical issues should be examined in 
relation to the socio-economic aspects of agriculture.
Those studies in cultural ecology which have focused on the 
relationship between technology and environment have been criticised by 
scholars whose objective is the pursuit of a cultural ecology more 
relevant to policy issues. The most explicit criticism of the ecosystem 
approach and of Stewardian cultural ecology has been made by John Bennett 
(Bennett, 1973? Bennett, 1976: 164-167, 220-224). Emphasising adaptive 
dynamics, Bennett argues that existing ecological approaches have not 
succeeded in verifying behavioural processes involving decision-making and 
choice in production processes (Bennett, 1976: 166). According to 
Bennett, ecosystem analysis is appropriate and meaningful only in the
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treatment of agricultural systems as physical systems, so that "the heart 
of an ecological inquiry involving complex human events and actions" 
should be basically a sociological analysis (Bennett, 1976: 99).
Much the same criticism of ecosystem analysis has been made by some 
'ethnoecologists' whose concern is to ethnographically describe cultural 
behaviour and cognitive systems in a particular society (Frake, 1962: 
53-54; Johnson 1974: 87-88). Relevant suggestions regarding adaptive 
dynamics have come from Moerman who has laid great stress upon peasant 
perception and decision-making in terms of local cognition within a 
given farming system. Moerman1s major concern is not so much with the 
ecosystem itself, but more with a sociological explanation of the 
peasants' economic activities following the introduction of tractor' 
ploughing. He declares that one of his major tasks as an anthropologist 
in the study of the changing process of a farming system is "to 
translate the abstract (and covertly ethnocentric) formulations of the 
economist and policy maker into locally appropriate categories and 
activities" (Moerman, 1968: 83).
The problems of adaptive dynamics involving peasants' decision­
making arid choice have recently been discussed in relation to the 
question of economic development in various disciplines, for example: 
Norman Long in sociology, Joel Migdal and James Scott in political 
science, and Sutti Ortiz and Michael Calavan in economic anthropology 
(Long, 1977: 105-143; Migdal, 1974: 112-129; Scott, 1976: 13-55;
-I r
Ortiz, 1967: 191-228; Ortiz, 1973; Calavan, 1977): This has been
also one of the main themes in agricultural geography, since decisions 
and choices made at the farm level, which is the fundamental unit of 
production and distribution, are closely related to the arrangement and 
allocation of resources such as technique, land and labour, and
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consequently those decisions are reflected in land-use patterns (Morgan 
and Munton, 1971: 29). The peasant decisions, however, can also be 
dealt with not as a result of adaptation but as a process of adaptation 
in the context of an ecological approach. A series of interrelated 
decisions made throughout production processes is farming technology 
itself, by which a peasant utilises productive resources toward his goal.
If technology means such a broader behavioural and socio-economic 
concept as examined later, peasant decisions in various stages of 
farming can be regarded as the most subjective and dynamic aspect in the 
techno-environmental context of a farming system. It can be considered, 
therefore, that the technological analysis of farming systems must 
comprehend such dynamic aspects of peasant adaptation to the given environ­
ment, taking into account the peasant's perception and cognition.
A further problem is the extent to which the ecological approach 
is relevant to socio-economic aspects of farming systems. The 
establishment of a farming system relates not to all elements of the 
natural environment, but only to certain specific elements. It can 
be argued that a particular farming system represents peasant adaptation, 
via technology, to only those environmental elements which are of 
relevance to agriculture. The study of farming systems, therefore, 
must be concentrated on such particular elements, which are called 
'the effective environment" (Netting, 1965: 82), or 'the relevant 
environmental features' (Steward, 1955: 40). At the same time, 
ecological enquiry cannot necessarily extend to the whole aspect of 
culture and society, but is more effective in application to the 
relatively confined domain of peasant activities. As Geertz points 
out, the ecological approach "forms an explicitly delimited field of 
inquiry, not a comprehensive master science" (Geertz, 1963: 10).'
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This restriction in its application to social and cultural aspects has 
been stressed by many scholars, and is apparent in the 'cultural core' 
of Steward, and in the 'ecologically adaptive social instrumentalities' 
of Netting (Steward, 1955: 37; Netting, 1965: 86).^
The socio-economic dimension of farming systems is included 
within the field of agricultural geography. Especially in rice 
cultivation, ‘ patterns of land tenure and labour utilisation are crucial 
aspects of production in relation to the techno-environmental context.
The present characteristics of the land tenure pattern, such as size of 
holding, accumulation of holding and landlord-tenant relationships, 
are the results of a long history of peasant exploitation of a particular 
physical environment. A pattern of labour allocation and mobilisation 
determined by the circumstances of the domestic labour force and the 
availability of co-operative and wage labour, is also linked with the 
particular technology employed in, and related to, the environment.
Thus, the theoretical framework of cultural ecology is relevant to the 
study of the socio-economic dimension of peasant farming.
The third problem which should be noted here relates to the 
recently growing criticism of the static equilibrium model which has 
dominated the ecological approach represented by 'neo-functionalism'.
Roy Rappaport's study of Tsembaga Maring in the New Guinea Highlands 
shows homeostasis of the ecological system in which ritual pig slaughter 
and feasts regulate growth of the pig population, and control increasing 
demands upon human labour and fodder production (Rappaport, 1968:
224-242). In his homeostatic ecosystem only the ritual pig feasts can 
function to regulate the interrelationships between environmental and 
social factors. The ritual pig feast is the sole variable which 
operates a negative feedback mechanism to stabilize the whole process 
of production.
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The 'neo-functionalism' represented by Rappaport's study views
the ecosystem as closed, and holds that persisting homeostasis is
sustained by a negative feedback mechanism. This approach tends to
overlook socio-economic factors which could emerge to interrupt such
18static equilibrium. Attacking this tendency of neo-functionalism 
towards a new kind of environmentalism, Jonathan Freedman produces 
highly plausible arguments: "The systems approach has provided
ecologists with an awareness of the limits imposed on variables by 
other variables and, hopefully, the possibility of contradictions 
between elements or subsystems. But they have assumed that if the
system exists it must be because the limiting variables maintain it at
,1
a viable operational level" (Freedman, 1974: 465). Freedman's clear- 
cut criticism of the ecological approach derived from the simplistic 
extension of biological ecology has led to a number of discussions on 
theoretical frameworks dealing with social change and contradiction in 
equilibrium (Ellen, 1978: 295-300; Brown, 1979: 235-251; Burnham, 
1973: 93-102; Burnham, 1979: 185-202; Clarke, 1977: 377-383).
However useful it may be in elucidating the shifting cultivation 
of the New Guinea Highlands, naive ecological functionalism will not 
serve to interpret peasant farming systems of rice cultivation, for 
rice cultivation is marked by complexity of production process and by 
involvement in wider socio-economic contexts, including the national 
economy. As already mentioned, a particular technology adopted in a 
farming system interacts with the entire process of rice production, in 
particular, with the land tenure situation and labour utilisation. In 
this framework a farming system can be perceived as an ecologically 
interrelated system. Although technology is a central analytic tool 
in this study, it does not necessarily mean that technology is the sole
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variable or that it functions as the prime determinant of the all round 
characteristics of production processes. Instead, land and labour are 
always major variables together with technology or capital, both in 
theoretical and empirical terms, in rice cultivation throughout South 
East Asia (Fuhs and Vingerhoets, 1972: 25). Moreover, land tenure 
problems and the emergence of numerous landless rural labourers 
(features which have recently become common in Thailand) cannot simply 
be attributed to the technological differences between farming systems. 
These problems which lie beyond the limits of an explanatory ecological 
model require further consideration in the socio-economic context.
Farming systems essentially consisting of both ecological and socio­
economic relations can only be effectively explored through investigations 
not only of physical and technical aspects but also of other aspects 
observable by way of empirical field studies.
4. Peasant Agriculture of Rice Cultivation
The study of the farming system in agricultural geography, as 
already mentioned, deals with the socio-economic aspects of production 
and distribution as well as the technological aspects, in terms of 
ecological relationship. Socio-economic and cultural attributes of 
agrarian populations have been generally characterised by the concept 
of peasant agriculture and peasant economy in various disciplines. A 
number of attempts have been made to define and describe distinctive 
characteristics of peasantry, mostly by American anthropologists and in 
geography by Harvey Franklin (Redfield, 1956; Wolf, 1955; Wolf, 1966; 
Wolf, 1969; Foster, 1967; Geertz, 1962; Franklin, 1962; Franklin,
1965; Franklin, 1969). The earlier attempts of Redfield were mainly 
intended to place the peasant society as something intermediate between
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the tribal and the modern industrial societies in an evolutionary 
context (Redfield, 1956: 23). It has been stated that a peasant 
society always forms a 'part society' within.a larger system (Kroeber, 
1948: 284; Redfield, 1956: 40).
The early attempts, which are rather unclear when trying to 
distinguish peasantry from other categories, are elaborated by Eric 
Wolf, who emphasises the particular type of peasant economy and its 
relationships to external power. In relation to the economic aspects of 
peasantry he stresses at least two points; the first is that peasant 
farming is not an enterprise, and the peasant runs a household, not a 
business concern? the second is that the surplus of peasant cultivation 
is always transferred to a dominant group of rulers; "so far, then, the 
term 'peasant' denotes no more than an asymmetrical relationship between 
producers of surpluses and controllers" (Wolf, 1966: 2,10). The second 
framework based on the structured relationship between the peasant and 
world markets has already been suggested in his earlier attempt to 
establish typologies of Latin American peasantry, in which ecological 
setting and adaptive technology also seem to be considered (Wolf, 1955: 
453-454). Although these specific cultural anthropological studies of 
peasantry, especially Wolf's contributions, are of value in 
relation to the present analysis, it is also necessary to examine the 
general characteristics of peasant agriculture and its economy.
Based on empirical data from Polynesian and South East Asian 
peasant societies, Raymond Firth is specifically concerned with the 
various types of peasant economies in relation to social structure.
Taking the term peasant primarily as an economic reference, Firth defines 
the general nature of peasant economy as follows:
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"By a peasant economy one means a 
system of small-scale producers, 
with a simple technology and equip­
ment, often relying primarily for 
their subsistence on what they 
themselves produce. The primary 
means of livelihood of the peasant is 
cultivation of the soil"
(Firth, 1951: 87).
Firth sees the peasant economy in terms of its relationships to
particular types of social structure rather than in terras of the means
of production or technology employed, and for this reason, the term
peasant as used by him does not merely indicate agricultural cultivators
but also is extended to cover other types of small-scale producers,
such as fishermen or rural craftsmen (Firth, 1951: 87; Firth, 1950:
19
503). However, he clearly recognises a significant difference between 
the agriculturalists and the others in the social framework as regards 
the use of peasants' assets, in particular land and labour. Patterns 
of land allocation and labour utilisation in the production process are 
closely determined by elements of the social structure such as ties of 
neighbourhood, family and household, kinship, and status and class 
differences. In the distribution process, social strata such as rulers, 
chiefs and other people of high status affect the product allocation in. 
a peasant society, while ceremonial and ritual institutions are often 
closely related to the social characters of consumption patterns (Firth, 
1969: 27-35).
Such considerable influence of social framework upon the peasant 
economy has been emphasised and described by many economic anthropologists 
who have conducted field research in specific village communities. For 
example, Maning Nash stresses that:
"What is distinctive about peasant and 
primitive societies are not the habits
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of mind about advantage, nor an inability 
to calculate costs and benefits of a 
course of action, nor even an absence of 
a motive of gain? but rather the 
possession of a set of concrete social 
organizations which directly channel 
economic choice, on the one hand, and a 
set of sanctions which operate to keep 
economic deviants in physical as well as 
moral jeopardy on the other".
(Nash, 1961: 186).
These distinctive characters of social organisation discovered in 
numerous empirical studies have led to current tendencies to establish 
a more specific model of peasant economy or mode of production. One of 
these trends is most explicitly expressed by George Dalton and Marshal 
Sahlins, Emphasising the criterion of importance of market exchange 
transactions, Dalton distinguishes traditional peasantries with their 
petty or peripheral market economy, from those with a marketless 
subsistence economy (e.g. tribal societies) and industrial societies 
where the economy is market-integrated (Dalton, 1971a: 173-177;
Dalton, 1971b: 13). And what Sahlins calls the domestic mode of 
production is concerned with a broader category of specific economy 
appropriate to most of the tribal and peasant societies as distinguished 
from the capitalist mode of production (Sahlins, 1974: 41-100).
Another theoretical framework in which the peasant economy is 
viewed as a conceptual mode of production has been provided by the 
Russian economist, A.V. Chayanov and his successors. Chayanov, who is 
particularly concerned with the patterns of peasant economic behaviour 
at the level of the individual family farm’, points out that the peasant 
family primarily aims at securing its subsistence needs rather than 
making a profit, and for this reason, the motivations of the peasant 
are quite different from those of the capitalist (Chayanov, 1966: 1-5;
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Kerblay, 1971: 150-151; Thorner, 1968: 507). This view, contrasting 
with the orthodox Marxist-Leninist theory, leads towards the identifi­
cation of a specific mode of production applicable to peasant economies, 
a mode which differs from petty commodity production as a formative
stage of capitalism (Chayanov, 1966: 235-240). Chayanov's attempt has
20been adopted and evaluated by some western and Japanese scholars,
especially by Daniel Thorner who suggests the existence of the peasant
mode of production at the macro-level of economy in the context of
economic history (Thorner, 1971: 202-205; Thorner, 1968: 507-508). It
should be noticed, however, as reflected in the heated arguments among 
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Marxists, that the attempts to treat peasant economic activities as a 
specific mode or socio-economic system comparable to feudalism and 
capitalism is not universally accepted in agricultural geography, nor 
in economic anthropology.
Apart from the debate as to whether or not a peasant or peasantry 
exists as a mode of production, it is quite useful for further 
discussion to assume that specific types of economy associated with 
peasant societies differ considerably and in many respects from those 
associated with tribal people or with modern industrial society. For 
the purpose of socio-economic analysis of peasant agriculture as an 
empirical study,it is necessary to examine the general characteristics 
of.peasantry. The recent attempt of Teodor Shanin is quite suggestive 
for an analysis of socio-economic aspects of peasant agriculture. He 
delimits peasant societies by establishing a general type with four 
basic facets as follows:
(1) The peasant family-farm as the basic unit of multi­
dimensional social organisation.
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(2) Land husbandry as the main means of livelihood directly 
providing the major part of the consumption needs.
(3) Specific traditional culture related to the way of life of 
small communities.
(4) The 'underdog' position. The domination of peasantry by 
outsiders (Shanin, 1971a: 294-296).
All these aspects seem to be applicable and crucial in an analysis 
of the peasant agriculture of South East Asia, especially at village 
level. The second aspect is directly related to the main theme of this 
study, which has already been discussed in relation to ecological and 
technological contexts. The first facet dealing with the peasant 
household as the basic unit of organisation both in production and 
distribution processes, has been often pointed out elsewhere by many 
scholars, and is universally justified in the peasant agriculture of 
rice cultivation in South East Asia.. Nash explicitly indicates that 
in peasant economies "the social units involved in production and 
consumption are households, not in combination. The economy is house­
hold-organised" (Nash, 1966: 40). In European peasantries, Boguslaw 
Galeski thoroughly stresses the family-farm analysis in his Polish 
peasant studies, while Rodney Hilton and Alan Macfarlane, who are 
deeply concerned with the peasant society in medieval England, suggest 
that peasant holdings were essentially worked as a family unit, 
primarily with family labour (Galeski, 1972: 10-13\ Hilton, 1975: 13; 
Macfarlane, 1978: 14-16).
In South East Asia, especially in Thailand, most empirical field 
studies have been chiefly concerned with the peasant household economy 
in terms of rice production and have not always grasped the basic
importance of the family farm in cross-cultural and historical perspec-
22tives. Extensive socio-economic surveys focused on household
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economy in Thailand seem, to have begun with Karl Zimmerman's pioneer
23study in various provinces in the 1930's (Zimmerman, 1931). In 
recent years, some systematic socio-economic surveys covering various 
levels of study area from several provinces to specific villages provide 
detailed data of household economy in both production and consumption 
processes (Uthit, 1958; Chaiyong, 1965; Fuhs and Vingerhoets, 1972;
Ng, 1973: 173-186; Dixon, 1974; Demaine, 1977; Amyot, 1976; SOAS,
•1978; Fuhs, 1979).
As many studies indicate, one of the most notable aspects of the
Thai peasant household economy is the function of family in relation
to land ownership and labour utilisation (Kamol, 1955: 35-41; Mizuno,
1968: 842-852). Family types of rice-growing peasant reflect, to some
extent, the present pattern of land ownership, and the developing
cycle of the family is closely related to acquisition of land properties
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through inheritance. Labour requirement in the course of rice 
production basically depends on domestic labour, though supplemented 
by co-operative labour and wage labour.
Shanin's third analytic concept is associated with the peasant 
cultural patterns typical of a small village community, covering a wide 
range of sociological aspects from economic co-operation to a peasant 
world view. The. present thesis, however, is mainly confined to social 
organisations primarily effective in the production of rice cultivation, 
and by which "peasants reach levels of self-sufficiency unobtainable in 
the individual household" (Shanin, 1971a, 295). The fourth concept, 
which has already been developed by Wolf in his earlier work, reveals 
the specific situation of the peasant in the context of the political 
economy, emphasising expropriation of surpluses by powerful outsiders 
and political and cultural subordination.' Although siich an aspect of 
peasantry in the political economy is undoubtedly significant in a wider setting,
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it is not fully discussed in this study, but will be taken into account 
in the course of discussion on the changing aspects brought about in 
farming technology and patterns of land tenure and labour utilisation.
Thus, the theoretical discussions on peasant categorization, 
and especially Shanin's generalised facets,provide at least the major 
analytical frameworks for socio-economic consideration of farming 
systems, the level of the household and of the village community. 
Analysis at this level together with regional examination is essential 
in any study of peasant farming, enabling us to approach the most 
detailed data on productive factors and functions of technology, and 
helping to show how they are integrated into a farming system. A 
peasant farming system once viewed from the ecological relationship 
between environment and technology, must be examined in the socio­
economic context of production which could be most explicitly revealed 
in the framework of family farm and village community.
Another relevant concept, often referred to in studies of the
peasant farming of South East Asia,is the dichotomy between subsistence
and petty commodity production. What is meant by the terms 'subsistence
production1 and 'petty commodity production' seems to vary widely
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according to the researcher and the field. Conventional criteria to 
distinguish the two categories refer to the proportion of production 
sold in the total peasant production, the ratio of purchased factor 
inputs and the degree of hiring of wage labour to total labour input in 
the production process, as well as taking into account the level of 
farming techniques used and the characteristics of peasant decision 
making (Wharton, 1969: 15-16). Having examined these criteria, one 
might define subsistence production as an agricultural sector made up of 
those peasants whose major goal of production is for family food
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consumption rather than for commercial sale. Likewise, petty 
commodity production, often called small-scale commercial agriculture, 
indicates a sector in which peasants primarily assign their productive 
resources to commercial disposal of their products rather than to 
family consumption (Wharton, 1963: 47-50? Wharton, 1969: 14, 18).
Since such dichotomous categories are basically set up as ideal types, 
the reality of peasant farming undoubtedly varies geographically and 
socially between the extreme types. This leads some scholars to 
claim that the concepts of subsistence and commercial production 
are necessarily one dynamic whole so that they should be in a continuum or 
succession of stages (Hodder, 1968: 102),
This kind of conceptual framework dealing with subsistence and 
commercial production might be useful as an indicator by showing 
quantitative measures for the degree of the orientation towards 
subsistence or commercial production in particular empirical cases. 
However, it tends to be misleading in failing to detect fundamental 
differences between the two forms of peasant production/ which have 
been historically generated within peasant farming systems. The 
differences underlying the concepts of subsistence and petty 
commodity production are in kind rather than in degree. There are 
fundamental conditions of production process in establishing the two 
forms, which may have an effect upon the conventional criteria often 
employed.
First, the concept of subsistence production denotes peasant 
farming primarily devoted to producing use values, not only in securing 
staple crops for domestic consumption but in utilisation of productive 
resources for maintaining daily life in general. Although this form of 
peasant production may be involved in exchange of surplus products
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through localised markets/ commodity relations do not penetrate deeply enough 
to destroy the overall structure. Second, the concept of petty 
commodity production is here taken as a form of production in which 
peasants produce primarily agricultural products as commodities, and in 
many cases, at the same time have to produce use values for their own 
consumption. This form of peasant production has been established, 
in many South East Asian countries, after the destruction of the 
preceding subsistence production under the wide prevalence of commodity 
relations or, in other words, relations of the money economy. Third, 
both forms of peasant production remain within the framework of peasant 
agriculture which we have seen earlier. It should be particularly noted 
that even in petty commodity production the peasant producer is basically 
neither a capitalistic entrepreneur nor a proletarian, with little 
separation of him from the means of production such as land and tools 
(Bernstein, 1977: 61).
These distinctive forms of peasant production conceptualised at an 
abstract level should be considered in the Sotith East Asian 
context with special reference to Thailand. Generally speaking, the 
form of subsistence production has persisted among peasants living over 
wide areas within South East Asia. Such areas within Thailand lie to 
the North-East, South, marginal, areas of the Central region and the North, 
on the latter of which our discussion will be focused later. Although
there are regional and intra-regional variations in the proportion of 
production sold to total production and in the degree of penetration of 
money economy, the basic conditions of subsistence rice production 
emphasising use values have been consistently retained in these areas.
Even though cash crop production has recently increased to some extent, 
the basic situation is thought to have remained unchanged.
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On the other hand in the South East Asian context, petty commodity 
production was established in particular areas with the advent of 
colonialism and within the framework of the colonial economy, notably in 
the nineteenth century. In Thailand, it was established along with 
the growth of rice-export agriculture in the Chao Phraya delta of the 
Central region from the late nineteenth century. The emergence and 
subsequent growth of rice-export agriculture was not a simple extension 
of an indigenous development of the subsistence production existing in 
the area, but a result of the external impact of colonial powers, 
despite the fact that Thailand maintained political independence.
WJaat the peasant farming in the delta has experienced during the past 
hundred years is fundamentally different from the experience of peasants
n  /r
who are still familiar with subsistence production. In his analysis of 
peasant export agriculture, Hla Myint puts forward two stages of peasant 
economy in terms of the growth of commodity relations ? in the first 
stagetexport production is a spare-time activity supplementary to 
subsistence production? but in the second stage peasant households 
begin to devote the whole of their available resources to export 
production and there is an increasing demand for cash for locally produced 
foodstuffs and moreover imported manufactured goods (Myint, 1973; 33-38). 
The peasant petty commodity production centred around the Chao Phraya 
delta clearly belongs to Myint's second stage, while the first stage 
may be found in certain advanced areas within the subsistence sector.
The relationship between subsistence production and petty 
commodity production might be a dynamic one as B.W. Hodder suggests 
(Hodder, 1968: 102), but it is not simply a sort of continuum, but 
involves fundamental changes brought about in economic, social and 
cultural aspects of peasant farming. As we have pointed out in defining
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the forms of peasant production, the extremely specialised petty
commodity production of rice for export in the Chao Phraya delta has
been achieved only through the destruction of various agricultural
and non-agricultural activities to produce use values necessary for
maintaining peasant self-sufficiency. The withdrawal of labour from
use-value production has led to the erosion of an entire culture of
peasant production (Bernstein, 1977: 62). In the delta, local
industries such as tool-making, textiles and sugar refining, have completely
declined, having been replaced mainly by imported commodities since the
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late nineteenth century (van der Heide, 1906: 74-101). More recently
we can also see this tendency in the marked decline in the rearing of buffaloes,
which have long provided, the motive power in land preparation and many
other farming operations in the delta. This process of destruction has
been completed not through local specialisation but through close
linkage with the metropolitan capitalist economy, producing rice
production for export and becoming markets for colonial imports (Alavi,
1981: 14). In this way, the petty commodity production in the delta, 
being deeply involved in the market relations, has broken down the 
totality of self-sufficiency in subsistence production.
Unlike subsistence production where a non-monetary basis has still 
largely survived in the production process and in exchange, the petty 
commodity producers have become involved totally in commodity relations.
These peasant households are nowadays scarcely capable of the production
of export rice as a .commodity nor of home consumption rice without
considerable cash expenditure in the production process such as for
mechanised ploughing, hiring wage labour and industrial inputs, in
addition to other domestic consumption considered necessary to maintain their daily
life.■ The necessary expenditure together with heavy monetary obligations
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in the form of debts and land rent etc. increasingly makes their 
commodity production an economic necessity; they can no longer afford 
to retreat from it (Myint, 1973: 37; Bernstein, 1977: 63). Once the 
market relations have destroyed the conditions of subsistence 
production, peasant farming has to be internally restructured within 
the circuit of commodities linked with the metropolitan capitalist 
economy.
5. Technology: Its Relevance to Peasant Farming
As already mentioned there is little doubt that the relationship
between environment and technology is one of the essential subjects in
studies of any farming systems. The term technology, generally
embracing the means by which the peasant controls and modifies his
physical environment, is a crucial factor together with more economic
factors such as land, labour and capital (Spier, 1968: 131-132; Merrill,
1968: 576-577). In traditional agriculture, technology can be used
comprehensively to represent all procedures for utilising resources and
the productive equipment involved, and is often regarded as non-land
capital in economic and economic anthropological terms (Firth, 1964:
2818-19; Mellor, 1966: 192-194). As suggested by the terms 'farming 
method' or 'exploitative technology', technology in agriculture has 
chiefly referred to such procedures and tools used in the course of 
production (Whittlesey, 1936: 210; Steward, 1955: 40; Boserup, 1965: 
24-27; Farmer, 1968: 202). Such a concept of technology would 
undoubtedly be advantageous in devising a typology of farming systems 
by showing the distinctive characteristics of a series of farming 
operations and equipment used. But technology, when confined to 
procedure and material conditions, nevertheless sometimes fails to
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show the adaptive dynamics and social relations of peasants in modifying 
and manipulating their physical environment and mobilising their own 
labour force.
Thus, we need to take into consideration peasant cultural and 
behavioural response to physical environment and socio-economic 
conditions. As has been suggested by Daryll Porde, a broader concept of 
technology should include what he calls 'a cultural pattern*: "Between
the physical environment and human activity there is always a middle 
term, a collection of specific objectives and values, a body of 
knowledge and belief" (Porde, 1949: 463). Forde later developed this 
idea in order to elucidate the relationship betw.een bio-physical 
conditions and institutionalised modes of social organisation in his 
'socio-cultural ecology* (Forde, 1970: 19, 26). Robert Netting and 
Stephen Gudeman who successfully describe subsistence technologies 'of 
farming systems in Nigeria and Panama respectively, also develop such a 
broader concept of technology in their analyses of peasant adaptive 
dynamics (Netting, 1965: 85-86; Netting, 1968: 16; Gudeman, 1978: 61).
Michael Moerraan attempted to further develop the concept of 
technology as an analytic category that perceives peasant activities as 
solutions to problems. Following Clellan Ford's view of patterned 
behaviour as problem solving (Ford, 1942: 555-557), his study of Thai 
farming technology is focused upon "the ways in which the farmers of 
Ban Ping make use of what we call things, people, and ideas in order to 
solve the problem of growing rice, as they see it" (Moerraan, 1968: 26). 
In this way, technological analysis will lead to a proper understanding 
that a long-established farming system is the result of quite rational 
decisions and has reached a high degree of efficiency using relatively 
simple tools and techniques. Thus, the study of technology enables us
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not only to show typological comparison of material conditions and 
farming methods but also to elucidate behavioural aspects of adaptation 
to the given environment.
However, the broader concept of technology postulated by these
scholars seems to be confined to cultural and behavioural aspects
rather extending their idea toward social and economic relations
involved in the production process. The other conceptual framework of
technology worth noting in a study of peasant farming comes from
sociological' studies inspired in a Marxian context (Marcuse, 1941:
414-415; Lukacs, 1966: 29-31; Habermas, 1971: 94-95; Dickson, 1974:
2910-11, 16-17). Like the cultural formulation of the concept of 
technology, most of these works go beyond the conventional comprehension 
of technology within the context of technique and procedure. In addition 
to this, they claim that the technology is taken as a social and economic 
process, emphasising the relations between technical apparatus and a 
society (Marcuse, 1941: 414; Dickson, 1974: 16). For Herbert Marcuse, 
technology as a totality of technical apparatus and its operation in 
production, is at the same time a form of organising and perpetuating 
(or changing) social relations of production and a manifestation of 
prevalent thought and behavioural patterns (Marcuse, 1941: 414). There 
is little doubt that this conception of technology is primarily directed 
toward the critical analysis of modern techniques and their social 
implications in the developed capitalist societies. Nevertheless, it 
appears basically to be appropriate for dealing with the broader 
dimension of peasant technology, providing analytic power to tackle 
social and economic relations among peasants involved in farming, which 
remain obscure in the cultural and behavioural conceptions of technology.
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With the above brief examination of the concept of technology, 
we can here define the concept to be used in the present study in 
the context of peasant rice farming. Given the term
'techniqueindicating tools, equipment and their usage in response to 
physical environment, 'technology' will be defined as a broader concept 
embracing 'technique' necessary for rice farming, its behavioural 
aspects such as knowledge, information, ritual and decisions concerning 
production, and the relations of these aspects to the socio-economic conditions 
in which peasant farming is carried out. Technology represents therefore a complex 
of relationships between material, behavioural and socio-economic 
conditions in the production process, rather than individual elements such, 
as ploughing, decision on selection of seed varieties, and mobilisation 
of necessary labour. This is even more obvious when we take an 
example in irrigation. A physical system of small-scale irrigation 
consisting of a weir and canal networks may be a technical apparatus, 
or, as it is often called, a means of production, constituting a part of peasant 
technology. To work the physical system efficiently there may be certain 
requirements for its operation and maintenance. In order to fulfil such 
requirements, a social organisation for controlling the system may 
be established under complicated customary regulations end a highly 
co-operative social norm. In this way, all techniques and their 
operation in peasant farming always embody behavioural and socio-economic 
relations. Thus the technology as an analytic concept of relationships 
is taken in this study to tackle farming systems consisting of both 
ecological and socio-economic contexts.
However, there have been a number of studies relevant to the 
farming technology of rice cultivation in South East and East Asia, 
although in many cases they confine themselves to techniques and
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procedures/ in the agricultural sciences, geography and anthropology.
The classical works of D.H. Grist and Takane Matsuo provide basic 
agronomical accounts of rice-growing, and Tadayo Watabe's agronomical 
study on glutinous rice in northern Thailand is quite useful in dealing 
with the detailed farming data of this region (Grist, 1975; Matsuo,
1954; Matsuo, 1961; Watabe, 1967).
Contributions from French geographers are also notable, and 
include detailed accounts of the farming technique of rice cultivation 
in Vietnam and Cambodia (Gourou, 1945; Delvert, 1961: 323-370). Karl 
Pelzer's studies suggest a general distinction of technique between 
shifting cultivation and sedentary rice cultivation in South East Asia 
(Pelzer, 1945: 3-78; Pelzer, 1958: 124-143). Agronomical studies of 
farming techniques which more systematically cover wider areas have 
been carried out by Hans Ruthenberg, and.in Indonesia by G.J.A. Terra 
(Ruthenberg, 1976: 163-230; Terra, 1958: 157-182). Inez Adams' 
extensive survey of farming techniques in relation to 'wet' and 'dry1 
rice cultivation is an early example of anthropological study (Adams,
1948: 256-282).
With respect to Thailand, several geographical and economic 
studies referring to Thai rice cultivation have suggested considerable 
differences in natural environment and socio-economic conditions within 
the Chao Phraya water system, the major rice-growing area in the country 
(Graham, 1924: Vol. 2; Thailand-Ministry of Commerce and Communications,
19 30; Wongsanupraphat, 1945; Zimmerman, 1931; Fisher, 1965; Silcock, 
1970). Some agricultural geographers and agronomists also have dealt 
with farming techniques and their socio-economic implications (Credner, 
1935; Pendleton, 1962: 159-166; Barton, 1960: 153-164; Barton, 1963: 
414-418; Watabe, 1964: 25-42; Iwata, 1963: 22-38). One of the most
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distinguished works on the Chao Phraya delta region is that of the
Thai ethnologist, Phya Anuxnan Radjadhon in the 1940's (Anuman, 1965:
30
129-194). Anuman's classic work, though weak as regards critical 
examination of the data obtained, successfully provides a vivid 
description of farming procedures and material culture together with 
peasant rural life in this delta.
Many of these works are devoted to a general description of 
farming technique, based on extensive surveys, and for this reason, 
they are lacking in analysis of the village context and are unable to 
clearly reveal peasant adaptive dynamics through the technology involved. 
Despite the numerous detailed village studies that have been conducted 
since Cornell's Thai project began in 1948, only a few are seriously 
concerned with farming technology in terms of ecological relationships. 
Relevant research of this kind has been undertaken in Bang Chan, a 
Cornell project village in the Chao Phraya delta by Kamol Janlekha and 
Lucien Hanks, and in Ban Ping in the northern intermontane basin by 
Moerman . (Kamol, 195,5; Hanks, 1972; Moerraan, 1968). Dealing with the 
existing technology, these studies, especially the latter two, are 
deeply concerned with technological change which urges peasant farmers 
to make decisions related to maintaining their farming and livelihood 
under the recent penetration of a money economy.
Apart from these pioneer works, recent studies focused upon 
farming technology in specific villages pursuing regional and inter­
village differentiation and the changing processes caused by the progress 
of government irrigation projects and the introduction of modern inputs 
such as newly improved varieties of seed, farming machines, and chemical 
fertilizers (Vanpen, 1975: 190-244; Calavan, 1977: 63-133; SOAS, 1978: 
41-58, 81-94; Amyot, 1976: 110-140). Recent works by Harvey Demaine and
57
C.J. Dixon analyse the wide range of socio-economic changes and the
problems of differential response among peasants to development
opportunity brought about by the government irrigation project in the Lam
Pao area of northeast Thailand (Demaine, 1977j Dixon, 1974). The
trend in these works directly reflects the rapid change of agriculture
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in this country brought about since the 1960's.
6• The Purpose and Hypotheses of the Present Thesis
We need here to bring together the threads of the preceding 
theoretical arguments in relation to the major theme of our present 
study. Our major inquiries are directed tcwards revealing the complex situation 
Thai peasant farming systems by investigating the conditions and 
relationships between the ecological and socio-economic contexts of rice 
farming. The typological approach pursued in attempts to classify 
agricultural systems has largely failed to elucidate the many relation­
ships between ecological and socio-economic variables in actual peasant 
farming. The theoretical shortcomings underlying the typological 
classification seem to be overcome to a great degree in the ecological 
approach which provides systematic frameworks to deal with the structural 
relationships between environment, techniques and other socio-cultural 
variables. It should be noted, however, that many studies in cultural 
ecology, as indicated by recent criticism, still remain rather within 
functional and explanatory models of the relationship between man and 
nature, failing to Clarify adaptive dynamics and socio-economic relations 
involved in peasant farming.
In this connection, the recent results of peasant studies make 
significant contributions.to recognising economic, social and cultural attributes 
generally common to most peasantries, which are distinguishable from those
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in tribal and developed capitalist societies. They suggest an analytic 
framework focused on the family farm (household unit of production and 
distribution) and village community, in which these peasant characteristics 
are most explicitly revealed. It is worth noting, however, that
despite the homogeneous characteristics of peasahtries, there can be 
seen, in the South East Asian context, distinctive and historically 
established forms of peasant production: subsistence production and
petty commodity production. ' It is considered that these distinctive 
forms have been generated on the ground in different socio-economic 
conditions of peasant farming, particularly centred around the land 
tenure situation and the pattern of labour utilisation. Assuming that 
the concept of technology is principally social and economic as well as 
environmental, these socio-economic conditions should be investigated in 
the light of peasant technology indigenously developed within a farming 
system. The present study, therefore, starts with the assumption that 
farming systems consist of-ecological and socio-economic structures 
or, in other words, sub-systems, which are interlinked through the 
mediation of peasant technology.
The main purpose of this thesis is thus to examine the major
t
characteristics of two peasant rice farming systems established 
respectively in the northern intermontane basins and the Chao Phraya 
delta of Thailand from a comparative perspective. Our main inquiries 
will aim to reveal the complex entity of peasant rice farming as a 
system, in which ecological factors affecting rice-growing and socio­
economic conditions in the production process are structurally inter­
related. In dealing with this central theme, our particular analytic 
emphasis is laid upon the peasant technology which is not only the 
technical component of rice farming but constitutes also a structural
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relationship linking the various ecological and socio-economic factors 
into a. farming system. We would argue that the farming system is an 
integrated entity provided with both ecological and socio-economic 
structures, which are linked through the role of the indigenous 
technology available to the peasants. It is suggested that no 
geographical study concerned with agriculture, particularly with 
traditionally established farming in the Third World and the peasants 
who live on it, should ignore such a structural approach, with this 
general thesis, our inquiry is centrally focused on the two contrasting 
farming systems long established in Thailand,through an investigation 
into both ecological and socio-economic contexts in a comparative 
perspective. In order to attain our purpose we here postulate two 
hypotheses to be verified in the course of description and analysis in 
the subsequent chapters.
Firstly, we suggest that two distinctive farming systems of 
traditional rice cultivation can be detected in the Chao Phraya water 
system according to ecological and technological conditions of rice- 
growing. The first is the Intermontane Basin type of peasant farming 
of northern Thailand based on traditionally developed irrigation systems 
and an elaborate transplanting culture. The second is the Delta type 
of peasant farming system established in the Chao Phraya delta, where 
natural precipitation and annual inundation are traditionally the main 
resources of water supply, and broadcast-sowing or transplanting methods 
are applied according to water conditions. Despite recent improvements 
in water control and irrigation by the government and associated technical 
changes, these basic characteristics of the two farming systems can 
still be observed within the respective ecological conditions.
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Secondly, we suggest that these two farming systems, in which 
peasant technology structurally interacts with both ecological and 
socio-economic conditions, are in turn dominated by different forms of 
peasant agricultural production. The first is the subsistence 
production prevalent in the Intermontane .Basin established far away 
from the centre of rice-export, in which peasant technology is 
primarily devoted to meeting domestic consumption requirements, emphasising use 
values in the production process. The second is petty commodity 
production developed in the core area of rice-export agriculture in the 
Delta farming region, where the peasant technology is concentrated on 
commercial disposal of the products, in addition to efforts to secure 
subsistence consumption. The difference in the two forms of peasant 
production is principally derived from the complex of socio-economic 
conditions stemming from the processes of land reclamation, land tenure 
and labour utilisation.
These hypotheses will be first put under investigation at regional 
level by a comparative examination of the existing data available on the 
two farming regions in Chapters II, III and IV. It is hoped that the 
regional examination will reveal the major characteristics of the two 
farming systems, offering the major contrasts in ecological and socio­
economic contexts within the wider settings. This attempt is thought to 
be necessary not only to demonstrate a typology and the major contrasts 
between the two farming systems in regional terms,but also to locate 
the small-scale village study within wider contexts. Subsequently in 
Chapters V, VI, VII and VIII, our description and analysis will focus 
on more detailed studies of two selected villages in Chiangmai and 
Ayutthaya provinces which represent the Intermontane Basin and the Delta 
types of farming system respectively. The ecological and socio-economic
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conditions of the two farming systems will be revealed at village 
levei by making a comparison of fieldwork data on the land reclamation 
processes, land tenure situation, labour utilisation, irrigation and 
farming operations. It is our assertion that the peasant 
farming system can really only be understood when we
make empirical and microscopic examination of it based on the fieldwork 
data.
The data on which the present study is based was mainly obtained 
during intensive fieldwork in the two selected villages in Chiangmai 
and Ayutthaya provinces, conducted for 26 months in 1974-75 with further 
visits in 1977, 1978 and 1979. During the 1974-75 period, the author and 
his family lived continuously in the two villages for 12, months, 
participating in most aspects of the peasants' life including various 
farming operations. Throughout the fieldwork Lannathai and Siamese 
{Standard Thai) were used respectively in our daily life and research 
in Chiangmai and Ayutthaya. The basic data on farming and socio-economic 
conditions were obtained by questionnaire interviews covering all 
households concerned. The interviews were held with the household 
heads or those who were able to give accurate data on their own 
households. The farm technical data obtained in the interviews basically 
represent the 1974-75 cropping season. The questionnaire data are supple­
mented by a wide range of field observations and by statistical data from 
various, local offices, from that of the village headman to the provincial 
level. As for historical materials used in the study, some archival 
documents held in the National Archives, Bangkok, were used in addition 
to published materials.
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CHAPTER II
ECOLOGICAL ASPECTS OF RICE CULTIVATION
The main purpose of this chapter is to indicate the ecological 
aspects of rice farming by investigating the ecosystem of the wet-rice 
field and water availability in relation to physiographical and 
hydrological conditions in the Chao Phraya water systems of Thailand. 
This attempt is made to provide a basic ecological setting for peasant 
farming systems as a complex entity consisting of ecological and 
socio-economic structures. Our discussion will first investigate the 
ecosystem of the wet^rice field which allows continuous tillage 
efficiently over many years through artificial submergence.
Recognising the basic mechanism of the flooded rice field ecosystem, 
we shall subsequently examine the water requirement in rice cultiva­
tion with reference to the uncertainty of monsoon rainfall within 
Thailand, emphasising the necessity for supplementary irrigation.
This is followed by an examination of the topographical classification 
of rice fields put forward by Yoshikazu Takaya with particular 
emphasis upon water availability. In doing so, we set up a regional 
focus to be discussed in subsequent chapters on the intermontane basins 
and the Chao Phraya delta in terms of the historical, cultural and 
economic significance of rice cultivation in Thailand.
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1• The Ecosystem of the Flooded Rice Field
The wet-rice cultivation developed in many Asian countries is 
essentially different from various types of upland cultivation 
practised mainly on slopes and in hilly terrains in the temperate 
zones and tropics. The major traditional rice-growing areas are 
concentrated within the alluvial plains of large rivers in areas 
where the monsoon climate is predominant. The basic contrast between 
upland cropping and wet-rice cultivation concerns the transform­
ation of generalised natural ecosystems into specialised artificial 
ecosystems. Many traditional forms of upland cropping, especially 
shifting cultivation, may be accomplished by replacing the natural 
ecosystem with cultivated crops, which perform functional roles 
essentially similar to those fulfilled by wild species in the natural 
ecosystem. Such manipulation of the ecosystem in an upland farming 
system is accomplished "not by drastically changing its diversity 
index but by altering selected components without fundamentally 
modifying its overall structure" {Harris, 1969b: 6). Thus the plot 
cultivated by the shifting method may be regarded as a sort of 
'miniaturised tropical forest' composed of food-producing cultivates, 
rather than as simply a field (Geertz, 1963: 25). The transformation 
into the specialised ecosystem of an upland plot can usually cause a
considerable loss of the primary productivity which could be maintained in
1
the original natural ecosystem. The attempts at crop rotation and 
fallowing, which are basic characteristics of upland farming, are 
primarily intended to maintain soil fertility and even to preserve the 
natural ecosystem as far as possible. In the highly specialised 
agricultural systems such as mixed farming in western Europe, such
attempts are essentially made through crop rotation together with animal
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husbandry.
In contrast to upland cropping, wet-rice cultivation is carried 
out through a more drastic transformation of the natural ecosystem 
and requires greater artificial alteration of the environment.
After clearing trees and shrubs by the slash and burn method and 
after removing stumps and other obstacles, the plot for wet-rice 
cultivation is levelled and diked to allow inundation of the field 
for a considerable period during the rice-growing cycle. By these 
methods, the generalised natural ecosystem (which in Thailand might 
be monsoon forest or, in some localities,less productive savanna forest) 
is transformed into an extremely specialised ecosystem with a single 
crop under continuous cultivation. The exploited rice field, quickly
I
decomposing and reducing organic matter m  the soil for subsequent 
years, ultimately reaches a newly-created equilibrium under conditions 
of artificial flooding. The newly created ecosystem, in contrast to 
the upland ecosystem which is, more or less,a replacement of some wild 
species in the natural ecosystem, is actually a sort of fresh-water 
marsh ecosystem, and in many cases is quite different from the previous 
vegetation (Odum, 1975: 184). In the rice field ecosystem, the 
diversity index is low and the component species are reduced to adapt 
to submergence} besides rice plants certain species of weeds select­
ively increase as primary producers together with phytoplankton, or 
microscopic suspended plants such as diatoms and algaej and the 
consumers and the decomposers are also considerably different from 
those in most non-irrigated ecosystems including upland fields.
As many scholars have noted, the most striking feature of the 
rice field ecosystem is the fact that the rice plant can produce 
undiminished yields without any serious loss of soil fertility despite
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continuous cultivation even over long periods; the flooded condition 
certainly performs significant roles in maintaining such a stability 
(Pelzer, 1945: 49-50; Murphy, 1957: 191; Geertz, 1963: 29-30). The
supply of ample water to the plant is physiologically essential only 
for a relatively limited period of its growth. It has long been 
proved, however, that inundation assures in large measure nutrition 
of the plant, and amongst other things also helps to prevent the growth 
of weeds (Matsuo, 1961: 143; Yamada, 1965: 13-23; Grist, 1975: 37).
The mechanism by which flooding assists the growth of the plant in the 
ecosystem has been revealed to a considerable degree in recent studies 
of rice cultivation in both the tropics and in temperate lands.
C
One of the crucial advantages of submergence is believed to be 
related to the process of soil reduction by which various nutrients 
become available to the rice plant. According to Pierre Gourou, the 
poverty of soils in the humid tropics is largely due to the rapid 
waste of nitrogen under high temperatures. In tropical upland soils 
the organic matter is quickly decomposed and reduced into nitrates 
which are dissolved by the water and finally lost (Gourou, 1966: 21).
Under conditions of flooding, however, decomposition of organic matter
is considerably restrained, and therefore the loss of fertility is
less than in the case of upland soil. The content of organic matter
in the rice field soil is relatively high, since it usually contains
stalks, stubble and other remains of harvested crops as well as material
supplied by the water itself. The bacterial decomposers peculiar to the submerged
soil, absorbing molecular oxygen and subsequently nitrate, break down
the organic matter and release simple mineral nutrients. In such a
successive process of soil reduction, ammonium is finally released at
the stage of ferrous iron formation after the disappearance of nitrate
66
(Motomura, 1969; Takai, 1969: 20; Motomura/ 1975: 78-87). The rice 
plant cultivated in the flooded condition usually takes up nitrogen 
in the form of ammonia which is stabilised in the reduced soil, while 
nitric nitrogen may be predominant in most oxidised upland soils 
(Pelzer, 1945: 50; Motomura, 1975: 85-86).
The decomposers, heterotrophic organisms which perform crucial 
functions in the course of soil reduction,vary as between rice fields 
and upland ecosystems. It is now widely known that various kinds of 
aerobic bacteria and facultative anaerobic bacteria working in the 
reduction process up to the formation of ferrous iron are generally 
abundant in the rice field ecosystem. On the other hand, fungi, 
actinomycetes, and nitrifiers are more predominant in the less humid 
and oxidised soils of the upland ecosystem (Takai, 1969: 20; Motomura, 
1975: 81). The content of ammonia produced by bacterial decomposition 
has a serious effect upon the rice yield, and is nearly always 
determined by the quality and quantity of organic matter in the flooded 
soil. Although the remains of harvested crops and weeds are turned 
into the paddy soil by ploughing every year, the tropical soils 
usually contain poor humus. For this reason, it is said that the 
amount of ammonia produced in rice fields is relatively small in 
mainland South East Asian countries including Thailand (Kawaguchi and 
Kyuma, 1969).
Another characteristic feature of the ecohystem of the rice 
field, especially in the tropics, may be the role of nitrogen-fixing 
organisms in maintaining soil fertility. Many scholars have pointed 
out that blue-green algae and some micro-organisms floating in the 
water effectively fix considerable amounts of nitrogen in the reduced 
soils, and consequently enhance soil fertility in South and South East
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Asian countries (De, 1936; Shioiri et al., 1944). These blue-green
algae, photosynthetic micro-organisms living as producers like rice
plants in the rice field ecosystem, require light and nutrient supply
(especially phosphorus) but do not need either organic matter or
2
nitrogen (Grist, 1975: 244). Such favourable algae thrive in water 
under high termperatures (30-35°C)‘. The amount of nitrogen fixed by 
blue-green algae is reckoned at between 15 and 50 kg/ha under water­
logged conditions in India (De and Mandal, 1956: 453-458). In 
Thailand, Matsuguchi, examining the distribution of nitrogen-fixing 
organisms during main season cultivation within the major soil groups, 
has found that their population varies according to the pH value and 
available phosphorus content of the soils. It has been proved that 
soils with high pH values tend to contain large amounts of fixed 
nitrogen, which is estimated to be between 11.3 and 29.8 kg/ha per
annum (Matsuguchi, 1971: 30-35; Motomura, 1975: 90-91).
Phosphorus is released in a usable form for the plant in the
course of bacterial decomposition of organic matter in the flooded
field. It has been argued, however, that the phosphorus content of
paddy soils is rather low in most South East Asaian countries
(Kawaguchi and Kyuma, 1969: 000-000). On the other hand, potash and
other inorganic bases are present in abundance, apart from in a few
3
regions of South East Asia, due to ample natural supply through
rivers and canals. Although the rice field ecosystem is on the whole
advantageous for traditional methods of rice-growing in the tropics, 
it also has its. drawbacks, such as the depletion of oxygen from the 
subsoil and the accumulation of harmful organic acids. Rapid 
reduction of organic matter leads to the accumulation of various 
organic acids, which retard root development, and cause root rot
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(Grist, 1975: 37; Motomura, 1975: 97). To avoid such drawbacks more 
sophisticated water management, including intermittent drainage for a 
certain period of the growing season, may be required (Motomura, 1973).
Thus it can be said that by maintaining a flooded, aquatic 
environment, the ecosystem of wet-rice cultivation is highly efficient 
and extraordinarily well adapted especially to lowlands in the humid 
tropics, where upland or dry field cropping might be inadequate and 
unstable. Artificial submergence, in many cases carefully created, 
seems to assure the stability and durability of rice farming against 
losses caused by continuous tillage, since under such an environment, 
exchanges of material can be efficiently worked between the components 
including the rice plant as a primary producer. It is now widely agreed 
that the process of soil reduction and the role of nitrogen-fixing 
organisms are major key mechanisms of the material exchange which 
allows rice farming to be practised continuously in the otherwise harsh 
environments of the tropics.
As Eugene Odum rightly points out, wet-rice cultivation is "one of 
the most productive and dependable of agricultural systems yet devised 
by man" (Odum, 1975; 184). Such ecological efficiency is undoubtedly 
derived from its highly artificial nature, which concentrates on 
maintaining the plants in the submerged condition. The distinctive landscape of the 
rice field ecosystem may ideally be characterised by completely levelled 
plots with carefully built dikes which are often accompanied by well- 
maintained farm ditches watering the plots, though these latter works 
are less common in extensive broadcast-sown fields subject to natural 
flooding in deltaic regions. All these artificial works peculiar to 
rice fields, which are chiefly intended to retain water, clearly require, 
in both their construction and maintenance, larger amounts of peasant
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labour input than in any other agricultural system. Rice cultivation 
generally needs a high labour input for water control operations in 
addition to the amount of labour involved in routine farming tasks, 
from land preparation to harvesting (Ruthenberg, 1976: 188-189). With 
the accumulation of such extra operations over many years, the rice field 
ecosystem is gradually altered to attain more favourable and more 
controllable water conditions. (Small, 1974: 679-683). In contrast 
to upland farming which tends rather towards preservation of the 
natural ecosystem, wet-rice cultivation can only be improved 
efficiently through highly artificial alteration of the environment, a 
process akin to hydraulic engineering.
2. Water Requirement in Rice Cultivation within Thailand
Since the components of the rice field ecosystem most efficiently 
interact under submergence, it is clear that ample water supply is one 
of the most crucial factors in rice cultivation. The amount of water 
required for the growth of the rice plant is normally estimated as the 
total amount of transpiration from the plant in addition to evaporation and 
percolation from the cultivated plot, measured from transplanting 
until maturity. The water requirement thus calculated varies very 
much according to various environmental factors such as climatic 
conditions, soil characteristics, level of the groundwater table, 
methods of cultivation and the length of growing period. Peter Kung 
gives 800 to 1,200 mm as the average requirement in Asia, with the 
daily amount 6 to 10 mm (Kung, 1966: 000). The actual water require­
ment for the entire period of farming operations, however, must be 
larger than the above figures, since additional water is required for 
land preparation and for nursery beds in the transplanting method, and
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for sowing in the broadcast-sowing method. From experiments in the 
Chao Phraya delta of Thailand/ Kung et al.show that the water require­
ment for complete growth of the plant is estimated to be about 1,240 mm 
in which 40 mm are needed for the nursery, 200 mm for land preparation 
and 1,000 mm for irrigation (Kung et al.,1965: 11-12). Many geographers
give even higher figures of about 1,700 to 1,900 mm for optimum yield
4
in tropical monsoon Asia. In a recent survey of the northern region 
of the Greater Chao Phraya project, Kaida found that total water 
supply, i.e. irrigation water plus effective rainfall, was 1,500 ±
200 mm for transplanted rice and 1,600 ± 220 mm for broadcast-sown 
rice (Kaida, 1971: 264).
Throughout Thailand, with the exception of quite limited areas 
of the southern peninsula, the total amount of monsoon rainfall for 
a growing period of about 180 days from June to November is consider­
ably lower than the water requirement. As shown in Table 1, the 
average rainfall over a thirty-year period is 1,157.4 mm for Bangkok 
in the delta, and 1,018.3 mm for Chiangmai in the northern intermontane 
basin. Taking into account the rainfall loss, about 75 per cent of 
these amounts should be considered as effective precipitation for 
rice field cultivation (Kaida, 1971: 264). Thus, even a cursory 
examination of meteorological' data shows that the rainfall is so far 
from sufficient that rice cultivation requires the application of 
additional water by irrigation.
In Thailand, a further disadvantage of monsoon rainfall is 
unreliability. During the first half of the rainy season from May to 
August, which corresponds to the vegetative growth period of the rice 
plant, rainfall is extremely localised and occurs as sudden downpours 
(Kaida, 1978: 206). The precipitation can cover only small areas
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TABLE 1; Average Monthly Rainfall and Temperature 
at Chiangmai and Bangkok, 1931-1960
Chiangmai Bangkok
Season Month Mean
rainfall
mm
Mean
temperature*
°C
Mean
rainfall
mm
Mean
temperature*
°C
January 6.6 21.3 9.0 26.2
February 11.7 23.1 28.6 28.0
na laeng 
(Dry season) March 14.6 26.0 34.3 29.3
April 48.7 28.6 89.4 30.1
May 143.6 28.6 166.3 29.7
June 146.2 28.0 170.7 29.0
na ton July 188.3 27.4 177.9 28.5
(Rainy season) August 230.8 27.0 190.9 28.4
September 288.6 26.9 305.9 28.1
October 125.9 26.2 ■ 254.7 27.7
na laeng November 38.5 24.6 57.3 26.9
(Dry season) December 10.0 21.8 7.1 25.6
Annual total 
Total Jun-Nov
1253.5
1018.3
25.8 1492.1
1157.4
28.1
* Mean temperature, 1937-1960. 
.Source: Sawat, 1973: 89-90.
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distributed in patches in this period. Furthermore, as a rule, the 
onset of monsoon rainfall may vary by up to two months from year to 
year. This causes much inconvenience in broadcast-sown areas, where 
peasants must await the first rains before they begin their farming.
In addition, a dry spell from the end of July lasting about two to 
four weeks may adversely affect the vulnerable young plants , and might even cause 
severe drought. Since transplanting is normally practised in July or 
August, a prolonged dry spell often causes delays and might even 
cause such water deficiency that transplanting is impossible. From 
September onwards the rainfall pattern becomes stable, owing to the 
influence of cyclonic rain throughout the country. The relatively 
constant rainfall during the latter half of the rainy season, providing 
the largest quantity of precipitation in September, can sharply raise 
the water level in rivers, and in the Chao Phraya delta may cause the 
gentle inundation of a vast area lasting up to November. However, in 
the tributary valleys of the northern intermontane basins, sudden 
floods are apt to inflict serious damage on rice fields in this period 
(Credner, 1935: 91-92).
In addition to irregularity of timing, monsoon rainfall may 
vary considerably in total from year to year (Credner, 1935: 74-75;
Kyuma, 1978: 168-169). Relevant meteorological data for selected 
localities over a twenty-nine year period are shown in Table 2. This 
table shows differences of as much as thirty days in the number of 
rainy days throughout the country. Average annual rainfall shows 
striking yearly fluctuations of more than 1,000 mm in the Chao Phraya 
delta and in the northern intermontane basins, and of about 500 mm in 
the drier Nakhon Ratchasima region of the north-east. The fluctuation 
and irregularity peculiar to monsoon rainfall, together with its
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TABLE 2: Annual Rainfall and Number of Rainy Days, 1948-1976
Rainy days Annual rainfall mm
Average Range Average Range
Bangkok 134 118-150 1509 876-1957
Chiangmai 122 105-138 1285 865-2032
Nakh<?n
Ratchasima* 120 109-139 1182 920-1400
* Data in 1948 and 1970 are lacking.
Source: Thailand-National 
Thailand-National
Statistical
Statistical
Office/ 1970: 
Office, 1977:
22-23; 
22-23;
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deficiency in total amount, are important causes of crop 
failure in Thailand.
In the Chao Phraya delta where rice cultivation has long been 
dependent on annual inundation from rivers to supplement natural 
precipitation, the highest water level in the rivers can indicate to 
a certain extent the general conditions of rice-growing in any 
particular year. The Royal Irrigation Department has kept records of the 
highest water level each year since 1831, measured at Ayutthaya, when 
King Rama III ordered the installation of a stone pillar gauge in the 
Chao Phraya river channel. According to these records, which span a period 
of 124 years from 1831 to 1954, in only four years were floods disastrous 
enough to cause, serious crop damage, while there are sixty instances in 
which the water level fell below 3.50 m M.S.L., a level below which 
drought damage ensues (Thailand, 1957: 133-134). This implies that 
until the recent improvement of water control under large-scale 
government projects, rice cultivation in the delta was hampered 
to a considerable degree by drought almost once every two years. In 
the worst years the area damaged by extreme drought could amount to 
between 30 and 40 per cent of the total cultivated area. Even during 
years of quite normal climatic conditions, considerable variations 
have occurred between the total cultivated area and the total harvested 
area throughout the country (Thailand, 1957: 135). In most "normal" 
years in the delta, about five to ten per cent of the total cultivated 
area suffers damage through shortage of rain in May and through 
excessively dry conditions in July and August. Even in the intermontane 
basins of northern Thailand where irrigation systems have long been 
developed at various levels, considerable drought damage, especially 
during the transplanting period,has been widely observed in many
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localities (Watabe, 1967; 22-23). In the Korat plateau in north-east 
Thailand the fluctuation■of the rainfall regime is even more pronounced, 
and drought conditions occur more frequently (Ng., 1978: 38-39) .
Obviously, monsoon rainfall, which must ultimately be the main 
water resource for rice farming, is not regular or dependable enough to 
supply sufficient water to the aquatic ecosystem of rice fields.
Especially during the first half of the rainy season it is extremely 
unstable, and it is therefore, difficult to maintain standing water 
continuously in the fields during the vegetative growth period, unless 
supplemental water is adequately supplied. Thus supplementary irrigation 
is highly necessary in most parts of the country, and should be concentrated 
essentially in the vegetative growth period. It has been pointed 
out that as far as rainfall is concerned, rice in Thailand is grown under 
relatively unfavourable and harsh conditions (Dobby, 1958: 270> Kyuma,
1978: 168-169). Since other environmental factors such as microclimate, 
temperature, and length of daylight are largely favourable, and do not 
adversely affect rice cultivation, water supply is one of the most vital 
factors, together with soil conditions, to be considered in traditional 
rice cultivation.
3. Topographical Classification of the Chao Phraya Water System
The efficiency of the rice field ecosystem, which needs artificial 
submergence for most of the growing period, depends to a great extent on the 
availability of water resources supplementary to unreliable rainfall.
Relief, which control surface and ground water, has been one of the most 
vital environmental factors in traditional rice cultivation. Since 
irrigation is principally a sort of earthbound engineering concerned 
with the manipulation and transfer of natural water resources, its
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method and system are strictly determined by the hydrographical aspects of 
relief. At the same time the water availability of a rice field is 
closely associated with techniques of land preparation and other 
farming operations. Thus, it can be argued that the topographical 
classification of rice fields is quite helpful not only in indicating 
the distribution and availability of natural water resources, but 
also, in doing so, by providing a basis for the understanding of the whole 
process of traditional farming technology. In particular, the classification 
by larger units of topographical features serves the purpose of identify­
ing regional variations in irrigation and farming techniques.
Various attempts have been made to describe and classify land-
forms in Thailand (Credner, 1935; Brown* 1951; Pendleton, 1962:
34-62). However, since most of these attempts aim to provide general
descriptions of physiographical regions, they are not necessarily
relevant to the specific conditions of rice cultivation. But in recent
years one of the most comprehensive physiographical surveys of conditions
in rice fields has been carried out by Takaya', with great emphasis upon
water availability, in the Chao Phraya water system (Takaya: 1969:
293-300; Takaya, 1971: 375-397). According to his survey, six
5physiographical regions are classified along the water system in terms 
of geomorphological and hydrographical aspects* the Intermontane Basin, 
the Plugged River Channel Area, the Old Delta, the Delta Flat, the 
Deltaic High and the Fan-terrace Complex Areas. Major characteristics 
of these regions can be summarised as follows (Figure 2, Table 3).
Intermontane Basin. Intermontane Basins are situated along 
the upper tributaries of the.Chao Phraya river in northern Thailand, 
including the major basins of Chiangmai, Lampang, Phrae and Nan, which 
can be regarded as a southern extension of the river basin system of
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PHYSIOGRAPHY 
□  Intermontane basins
Fan complex area
Plugged river channel area
Old delta
Deltaic high
Delta flat
Non rice land 
Bangkok 
Pathumthani 
Ayutthaya 
Chainat 
Nakhon Sawan 
Ch iangmai 
Chao Phraya River 
Ping River 
Wang River 
Yom River 
Nan River
100 km
Source: Takaya, 1971b: 376.
F igure  2: P hys iog raph ica l Regions o f  R ice land 
in  the Chao Phraya Water System
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South West China. Although the terrain of an intermontane basin 
consists of many topographic units, most rice fields are developed on 
recent alluvial plains, low terraces, or on recent fans. Since the 
basins are surrounded by large catchment areas with dendritic stream 
networks, the catchment/paddy area ratio is such that all the basins 
are adequately watered. In this region peasants have developed a 
traditional irrigation system, customarily called the miiang-fai system, 
which is composed of a diversionary weir (fai) and regular networks' of 
canals (muang). Since slopes are generally moderate, the natural flow 
of rivers in the Intermontane Basins can be held back at artificial 
weirs and allocated to adjacent areas by gravity.
Plugged River Channel Area: This area consists of low
depressional stretches along the Nan and Yom rivers in the middle 
reaches of the water system, and has an average width of about 20 km. 
This recent alluvial valley receives enormous amounts of water with a 
high catchment/paddy area ratio of 32.8 and an extremely high stream 
density. Since floods are plugged at a bottle-neck-like gorge located 
at the downmost reach, the area has deep and prolonged inundation. . 
Rice cultivation is practised in the deep flooded backswamps and most 
settlements are located on levees developed along active river courses, 
from which people have easy access to nearby rice fields. Within this 
area, sophisticated water control is well-nigh impossible.
Old Delta: The Old Delta, occupying the upper part of the Chao
Phraya delta, has an irregular fan-shaped configuration with the apex 
at Chainat, and stretches along the main channel of the Chao Phraya 
and its distributary channels, the Suphanbur (Thachin), Npi and 
Lopburi rivers,southwards towards Ayutthaya. The area is geomorpholo- 
gically defined as an upper pleistocene delta, upon which recent
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levee deposits have been partially superimposed. (Takaya, 1968:
67-68> Takaya, 1971a: 46-57). The elevation is between 5 and 20 m 
with the general slope of 0.15 m/km in a N - S  direction and local relief 
reaches more than 5 m above mean sea level. The repeated bifurcation 
of river channels forms a network of spreading distributaries with 
well-developed natural levees.
The area, having quite large water resources with a catchment/
paddy area ratio of 23.0, has been a traditional rice granary of
\
Thailand, and since the Ayuttaya period (1350-1767 A.D.) has contained 
a relatively densely-settled population. Until the introduction of 
modern irrigation schemes under the Greater Chao Phraya project during 
the 1960's, the distribution of rice fields, however, was largely 
restricted to depressional backswamps. The early developed plots 
distributed along the chains of depressions were often watered by 
primitive tertiary canals excavated from natural water courses. But 
once a modern irrigation scheme was introduced, farmers began to prefer 
the elevated parts which . were formerly considered as barren.
Delta Flat: The Delta Flat, together with the Deltaic High
comprising the lower part of the Chao Phraya delta, is really low-lying 
young delta with an elevation of less than 2 m, general slope of 0.01 
m/km, and almost no local relief, stretching from around Ayutthaya to 
the coast of the Gulf of Thailand. It should be noted that this young
delta includes extensive tongues of land (the so-called 'arms' of the
delta) which stretch into the Old Delta and marginal fans northward 
from Ayutthaya to Singburi and westward from Ayutthaya to Suphanburi 
(Takaya, 1969: 293-300} Takaya, 1978; 174). The Delta Flat, together
with the Deltaic High is considered in geomorphological terms the
youngest part of the plain and is thought to have risen from the Gulf
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of Thailand during the past few thousand years. The whole area of 
the Delta Flat is subject to inundation during the rainy season, and 
the so-called "arms" experience especially deep and prolonged floods.
A further peculiarity of this area is that owing to the brackish 
environment, acid sulphate soil is extensively distributed (Moorman,
1963; 271-279). This vast flat land which is almost a kind of 
amphibious terrain with ubiquitous swamps remained sparsely populated 
and uncultivated until the latter half of the nineteenth century when 
riceland reclamation was initiated in response to rising foreign demand 
for rice.
Deltaic High; The Deltaic High is a slightly elevated part of 
the young delta with an average elevation of 3 m, occasionally reaching 
5 m and with a general slope of 0.01 m‘/km. As Figure 2 shows, the Deltaic 
High stretches northwards, westwards and eastwards from the site of 
Bangkok. This slightly elevated terrain is thought to represent old 
beach ridges or a former complex of natural levees. This area has about 
1 m higher elevation, a slightly stronger local relief and higher stream 
density than the surrounding Delta Flat area. Owing to these distinctive 
topographic conditions, the flood depth of this area is shallower, and 
water drains more rapidly, than is the case elsewhere in the Delta.
Today, reflecting topographical conditions, this area is characterised 
throughout by the cultivation of transplanted rice, whereas the Delta 
Flat is mostly given over to broadcast-sown rice.
Fan-terrace Complex Areas: The Fan-terrace Complex Areas are
distributed along the marginal parts of the middle and lower"1 reaches 
of the water system, and occupy a transitional zone between the plain 
and the mountain ranges. Throughout these areas, the general slope is 
1.0 m/km to 2.5 m/km and local relief is strongly developed. . Most
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parts of this area are made up of recent and upper pleistocene fans.
The Fan-terrace areas, in fact, represent a complex consisting of many 
different kinds of small fans and terraces. Owing to the smaller 
catchment/paddy area ratio of 5.1, and to the predominance of short 
and steep streams, water supply in the area is extremely erratic 
and deficient. Problems of water supply are aggravated by the presence 
of porous substrata which allow rapid sinking of water into the ground. 
The rice fields, which were probably first developed along the base of 
the fans, have been extended upslope, water being drawn from streams by 
gravity, in the same way as in the Intermontane Basins. The recent 
expansion of rice fields on the water-deficient marginal fans may be 
attributed to the exhaustion of further possibilities for land 
reclamation in the delta.^
From this brief description of the six physiographical regions 
of the lower Chao Phraya basin, it is clearly apparent that physio­
graphical and hydrographical factors exert a significant influence upon 
water availability and upon the means of water utilisation to be 
employed in each region. Topographical and hydrographical features 
also influence farming procedures, as shown for instance in differences 
between the broadcast-sowing and transplanting methods of rice 
cultivation. In this connection, topography and hydrography are not 
merely a sort of general environmental factor but indeed the 'effective 
environment1 (Netting, 1965: 82). However, though these effective 
factors are extremely vital, peasant cultivators have actually attempted, 
to a certain degree, to alter and manipulate them. Here, indeed, is 
some scope for peasant technology in which irrigation occupies a 
crucial part. Peasant technology has always worked to the given factors 
of topography and hydrology in order that all components fulfil their
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function in the rice field ecosystem.
Another point implied in the classification of physiographical
regions is the fact that each physiographical unit or region has
7
undergone its own particular historical evolution. For instance, the 
Intermontane Basins in northern Thailand with their favourable 
conditions in which peasant technology worked effectively, were 
probably amongst the earliest places to be settled and cultivated.
On the other hand in the deltaic regions, with the exception of the 
Old Delta which must have been a fertile granary since the fourteenth 
century, substantial development of land reclamation for agriculture 
did not occur until the late nineteenth century. As has already been 
noted, the expansion of riceland in the Fan-terrace Complex Area is a 
quite recent development. Therefore, it can be reasonably concluded 
that there is, to a considerable degree, a close relationship between 
the physiographical regions and the historical development of rice 
cultivation within them, which is possibly accompanied by regional 
differentiation in culture. Thus in the classification of farming 
systems of rice cultivation, technological similarities and differences 
should be investigated according to the basic variations in topography 
and hydrography, taking into account historical and cultural backgrounds.
At least two contrasting farming systems can be observed in
traditional rice cultivation within the Chao Phraya water system. The
first is the Intermontane Basin type of cultivation which is characterised
)
exclusively by the transplanting method depending on a well-maintained 
system of gravity irrigation, and is mainly found in the Intermontane 
Basins of Takaya1s classification. Another is the Delta type of 
cultivation practised in the Chao Phraya delta which corresponds to 
Takaya's Old Delta, Delta Flat and Deltaic High regions. Traditionally
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this type of cultivation depends basically on irrigation by flood, 
and cultivation methods, whether broadcast-sowing or transplanting, 
varying according to local water conditions. In the remaining two 
physiographical regions - the Plugged River Channel and Fan-terrace 
Complex Areas - the relationship between physiography and farming 
technology is less simple. These two regions share some technological 
characteristics with both the Intermontane Basin type and the Delta 
type of farming system. For example, the cultivation of late varieties 
in the prolonged and deep floods in the Plugged River Channel Area 
might be regarded as quite similar to that practised in some areas of 
the delta, while the cultivation of transplanted rice watered by a 
gravity irrigation system similar to that of the Intermontane Basins 
is widely found, though in less efficient form, throughout the Fan- 
terrace Complex Areas. There are, however, many differences between 
these regions in physiography and other relevant factors of the natural 
environment which might explain local, socio-economic and even historical 
peculiarities.
But the present thesis intends to deal only with the two farming 
systems mentioned above. This is because clearer contrasts in ecological 
and socio-economic aspects can be observed, the data are comparatively 
abundant in those two farming regions and, more significantly, the two 
farming regions correspond closely to the historical and cultural core 
areas of the Lannathai and Siamese kingdoms. The intermontane basins 
in northern Thailand were the major living space where the Lannathai 
kingdom (1291 - c.1900), centred at Chiangmai, flourished until Siamese 
annexation at the beginning of this century. On the other hand, 
relatively stable rice production in the delta was the economic basis 
of the powerful Siamese kingdom throughout the Ayutthaya (1350- 1767
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A.D.) and the early Ratanakosin (1782-1868 A.D.) periods, and the 
remarkable growth of Thai export-rice agriculture after the end of the 
nineteenth century was certainly derived from rapid reclamation of 
ricelands in this region. Thus the two farming systems can be considered 
to represent the most important regions of rice production in Thai 
history.
4. Conclusions
The cultivation of wet-rxce has been established through a 
drastic transformation of a natural ecosystem to a highly specialised 
one, in which a single crop, rice, can continuously produce undiminished 
yields even over long periods. The efficiency of the rice field 
ecosystem is undoubtedly derived from artificial efforts to maintain 
the field under submergence during the greater part of the cultivation 
period. In rice cultivation, therefore, the peasants' efforts must 
mainly be devoted to creating and maintaining favourable water conditions 
for assuring proper flooding in the fields. In most parts of Thailand, 
however, monsoon rainfall,which is the main water resource for rice 
cultivation, is notably irregular and unpredictable, thus being unable 
to offer a sufficient water supply for the rice fields, particularly 
during the first half of the growing’period. Thus, supplementary irrigation'
is highly necessary in the vegetative growth period in every part of 
Thailand.
Under such an ecological setting, physiographical and hydrological 
conditions have a significant effect on water availability in the rice 
fields. Thus a topographical classification of ricelands laying 
emphasis upon hydrological conditions, indicating irrigation methods 
and.their associated farming technology, provides a basic framework for 
understanding systems of rice cultivation. On the basis of such a
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topographical classification, together with historical and cultural 
factors, we can distinguish the two major farming systems long- 
established along the Chao Phraya water system, i.e. the Intermontane 
Basin type and the Delta type.
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CHAPTER. Ill
THE INTERMONTANE BASIN TYPE OF PEASANT FARMING SYSTEM
The main purpose of this chapter is to indicate the regional 
characteristics of the Intermontane Basin type of peasant farming 
system developed in the northern part of Thailand. This objective 
may be attained by examination of the natural environment, farming 
technology and socio-economic conditions involved in peasant rice 
farming on the regional scale, with special emphasis upon the 
relationships between them. We shall first delimit the region of the 
farming system and examine physiographical and other natural environ­
mental conditions relevant to rice cultivation and to peasant life as 
a whole. This is followed by a section dealing with farming technology, 
mainly focusing upon irrigation as the core technology of rice farming 
and the cultivation methods dominant in the region. We shall, 
in turn, examine socio-economic conditions in the peasant farming 
system, by investigating the dominant form of peasant production which 
tends mainly towards subsistence, and the current land tenure 
situation focusing on the development of tenancy. A concluding 
discussion of this chapter may be found at the end of the next chapter, 
in an attempt to make comparisons'between the two farming systems.
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1• Natural Environment
This type of peasant farming is distributed in the intermontane 
basins and tributary valleys throughout the seven northern provinces 
of Chiangmai, Lamphun, Lampang, Phrae, Nan, Chiangrai and Mae Hpngson 
(Figure 3). It includes not only the major basins and alluvial valleys 
of the Ping, Wang, Yom and Nan rivers in the upper reaches of the Chao 
Phraya water system, but also those along the tributaries of the 
Maekhong and Salween water systems around, for instance, Chiangrai,
Phayao, Chiangkham, Mae H<?ngs<?n and so on. The Intermontane Basin type 
also extends along the Pasak river south-eastwards into Phetchabun 
province. Most northern provinces lie in fairly mountainous terrain 
in which the area under cultivation of about 4,101,974 rai (656,316 ha), 
measured in 1971, accounted for only 7.3 per cent of the total land area 
(8,948,400 ha in the seven provinces). The total area planted with 
wet-rice in the same year amounted to 3,326,624 rai (532,260 ha), 
making up 81 per cent of the total cultivated land area (Thailand-Ministry 
of Agriculture, 1972: 13).1 The rest is mainly planted with various 
field crops such as tobacco, soybeans, sugarcane, peanuts,garlic and 
pepper, and in fruit trees such as lamyai or longan (Nephelium Longana). 
Thus,as in the Chao Phraya delta, wet-rice cultivation dominates 
throughout the Intermontane Basin farming region.
As shown by Takaya, most of the ricelands of the region are 
distributed on.recent alluvial plains, on low terraces or on recent 
fans. In many basins the alluvial plains with recent loamy and clayey 
deposits are relatively narrow. The extensively-developed low terraces 
and fans, with their gentle slopes of less than two per cent and their 
clayey soils provide the main rice cultivating area (Scholten, 1974:
35). In the Chiangmai basin, as shown in Figures 4 and 5, the wet-
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rice producing area, that is na or rice field, falls into two
categories according to peasant classifications of topography and
vegetation. The flood plain depressions where late varieties with a
long maturation period must be planted, are.called in Lannathai lyng
while tong/which corresponds to Siamese thung/ represents the low
terrace or fan on which the early and middle-term varieties are mainly 
2
grown. The topographical dichotomy of lpng and tong also indicates 
the hydrological characteristics of each unit. The lpng is backswamp 
which might have been flooded in former times, and would have formerly 
received water draining from the neighbouring alluvial fans. However, 
in order to secure a stable water supply it must also be watered with 
a fairly large irrigation system from the main channel of the Ping 
river. On the tong, by contrast, many streams flowing down from the 
mountains must be utilised as the main water resource for 
cultivation. Along the narrow tributary valleys of the Ping river/ tiny 
alluvial plains, also called tong, provide a favourable terrain for 
rice cultivation.
The soil on these landforms is mainly alluvial, and consists of 
deposits of fine sandy loams, silt loams and clay loams, which are 
called collectively Chiangmai loams (Pendleton and Sarot, 1960: 21-22? 
Pendleton, 1962: 80). This soil is widely developed in most intermontane 
basins and is one of the most productive soils for rice cultivation in 
Thailand. Low humic soils, which are less fertile, are also found on 
the terraces in marginal areas of the basins (Kawaguchi and Kyuma,
1969: 28) .
In the Chiangmai basin there are undulating or even rolling lands 
surrounding low terraces and alluvial fans. These rolling lands, 
occupying a transitional zone between the mountains and terraces,
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are composed of pliocene and pleistocene materials with various degrees 
of weathering (Takaya, 1971b: 378; Scholten, 1974: 28? Credner, 1935: 
40-41; Lee, 1923: 3-10). These lands, which correspond to mpn in 
Lannathai terminology, are never used in wet-rice cultivation, and in
3
many cases are covered by dry decxduous dipterocarp forest. This
type of forest vegetation is mainly developed on the red-yellow podzolic
soils with strongly lateritic character, which are dry, poor in nutrients
and highly susceptible to erosion (Stamp, 1924; Dudal and Moorman,
1964: 69-71). The dry deciduous dipterocarp forest on the rolling
hills or mpn is customarily called pa pae or simply pae in the Lannathai
vernacular (Stott, 1978: 171). For peasants living in the intermontane
basins pae on the hills represents not only a particular forest
vegetation but also a significant living-space which has long provided
4
timber and other useful forest products. Collection of edible plants, 
fuel and a variety of raw materials for artifacts constitute an important 
part of subsistence activities for the peasants of neighbouring villages. 
The rolling hills surrounding the rice producing lowlands have a 
relative altitude of 100-150 m above the low and middle terraces, and 
are gradually transformed to hilly and steep mountainous landforms.
The mountainous lands, distinguished from hills or mpn, are called 
dpi in peasant terminology, and are commonly covered by tropical monsoon
5
forest and in higher places by tropical evergreen forest.
Thus the living-space of the interraontaine basins falls largely 
into three main categories, i.e. the major rice-growing lowlands of 
tong and lpng, the surrounding hills mainly covered by pae which 
produces various necessary resources for subsistence, and the mountain- 
ous dpi. However, most economic activities of, rice-growing peasants 
are confined within the former two, and the steep mountainous terrain
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sparsely inhabited by non-Thai tribes remains rather unfamiliar to 
them. There seems to be a strong distinction in peasant environmental 
concept between the former two and the mountain (dpi), which is almost 
considered as another world, that of chao dpi (hill tribes). For the 
peasants,rice cultivation as the main subsistence activity is essentially 
based on resource utilisation in the lowlands called tong and lpng.
By contrast with the deltaic environment where wilderness has almost 
completely disappeared, the subsistence activities in the pae, together 
with fishing, constitute a fairly important element of the peasant 
economy in this region.
2. Farming Technology
As we have discussed with regards to the wet-rice ecosystem in the 
previous chapter, the importance of irrigation is one of the most crucial 
elements of rice farming technology, having a vital effect both 
ecologically and socio-economically upon the entire process of cultiva- ' 
tion. With the relatively high catchment/paddy area ratio and the 
moderate slope of the lowlands, the Intermontane'Basin type of cultiva­
tion has developed a traditional gravity irrigation system, known as 
the miiang faj system, throughout the region. This highly sophisticated 
system clearly differs from the system prevalent in the extremely flat 
delta region where the water supply is mainly dependent on rainfall and 
on annual inundation. The miiang fai system is essentially a gravita­
tional irrigation complex in which the natural flow of a river is held 
back at an artificial fai (weir) and thence allocated through regular 
networks of excavated canals or miiang into the rice fields by gravity 
(Credner, 1935: 183, 215*, Wongsanupraphat, 1941: 290) .
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The water taken off at the intake (pak miiang) flows down in
the miiang^which is usually an artificial modification of a natural
stream. It branches off at smaller sluice gates or tae, installed in
the miiang, to secondary and tertiary channels (miiang spi) which are
provided with turnout gates or tang for further allocation in the
terminal networks. From the tang the water conveyed in the networks
flows into the individual plots through farm turnouts called pak tang
nam. In the individual plot, consisting of several fields, a peasant
may retain the level of water in each strip by surrounding it with
relatively high dikes (khan nam) in which bamboo tube offtakes
(thg nam) are buried to regulate the water level between fields.
Muang fai irrigation is thus a skilfully designed system from water
input at the fai through to distribution by terminal networks. The
farming system which has been established within the intermontane
basins depends upon this tremendously well organised system of water
utilisation. The existence of such systems and associated customs is
also recorded outside Thailand especially in Sipsgng Panna of Yunnan
(China), the Shan States of Burma, the Tonkin Hills of Vietnam, and 
6
m  Laos. This implies that a farming system essentially similar to 
,muang fai is widely distributed among Thai-speaking peasants and 
tribal people in intermontane basins and mountain valleys throughout 
the northern part of mainland South East Asia.
According to government irrigation policy most muang fai systems
have been placed since the 1930's under the jurisdiction of the Royal
7Irrigation Department (RID). The numerous smaller systems developed 
by peasant co-operation over long periods are primarily left to the 
traditional irrigation control groups under the category of a People's 
Irrigation Project (khrongkan chonprathan rat). But the RID, in principle.
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provides subsidies and engineering support where needed to some of 
these projects. On the other hand, most existing large systems have 
been improved and directly controlled as State Irrigation Projects 
(khrongkan chonprathan luang) by the RID. In the major intermontane 
basins, i.e. Chiangmai, Lampang, Chiangrai, Phrae and Nan in 1974, 
some 789,900 rai (126,384 ha) of land were occupied by seven State 
Irrigation Projects, mostly with integrated-headworks installations 
(Thailand-Royal Irrigation Department, 1975: 1-5). On the other hand, 
smaller traditional systems, including those registered as the People's 
Irrigation Projects, cover a considerably larger area probably amounting
g
to nearly 1.5 million rai (240,000 ha) in the whole region. Table 4 
shows irrigation projects and the areas irrigated by them in Chaiangmai 
and Lamphun provinces. The four state projects, amounting to 322,900 
rai (51,664 ha) cover the greater part of the Chiangmai basin which 
extends to Lamphun province in the south. However, it should be noted 
that the area traditionally served by the People's Irrigation Projects 
is quite large, amounting to about 0.7 million rai (2,009 smaller 
systems) in the two provinces. In Chiangmai province in 1973, the 
irrigated area of the modern systems accounted for 34.2 per cent, and 
that of the traditional smaller systems for 57.8 per cent of the total 
cultivated area of 935,512 rai. The traditionally developed miiang fai 
systems are still widely operational and predominate especially in 
marginal areas, even in Chiangmai province where the modern state 
projects have progressed markedly during the past few decades.
Apart from the official classification of irrigation projects, 
the miiang fai systems in the Chiangmai basin can be interpreted in 
terms of three main types according to the size of irrigable area, 
a division which may have socio-economic implications (Figures 4 and 6).
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These are the valley and alluvial fan type, the alluvial plain type, 
and the integrated-headworks type, which are diagrammatically shown in 
Figure 6. The People's Irrigation Projects mainly include the former 
two types, while the State Irrigation Projects consist of all the 
large projects of the Integrated-headworks type and some of the 
Alluvial Plain type. The first type consists of small-scale projects 
that have been traditionally constructed in tributary valleys and 
marginal fans surrounding the alluvial plain of a basin. The foundations 
of traditional fai are mainly constructed of readily available materials, 
such as combinations of wood stakes, brushwood, rubble and earth. From 
an engineering point of view, most of these are constructed as temporary 
and low-durability structures. Thus, after supplying a steady flow of 
water through the take-off canals for the early stages of the main 
season rice cultivation, in particular for the transplanting period, the 
fai are normally subject to considerable damage, which leads to their 
being washed away by any significant rise in the river's water level 
from July onward (Graham, 1924: II, 24). Because rainfall provides, 
thereafter, a relatively good water supply, and because risen- water 
can easily flow into the take-off channel, the fai is no longer necessary 
until the following year. Thus, in the Valley and Fan type of muang fai 
system, the use of temporary structures necessitates annual repairs to 
the damaged fai and dredging of the canals.
With such structures, the irrigable area covered by this type 
extends approximately from 100 to 1,000 rai. In many cases, this small 
scale system is operated and maintained by the co-operative efforts of 
those who benefit by it, and usually provides irrigation water to the 
fields within one or several villages. Because of the necessarily 
close co-operation in the running and maintenance of the system, the
100
peasants who are water users are traditionally organised into an
9
irrigation control group or mu fai, under the leadership of an 
irrigation headman or kae miiang, sometimes called huana miiang fai.
Annual repairs to the system require a massive input of labour and 
materials, and water allocation into the members' plots is performed 
through the close co-operation of the mu fai.
The second type of muang fai system has been developed on 
fairly open terrain in the central part of the basin. Its irrigable 
area typically extends to over 1,000 rai and some systems can possibly 
water more than 10,000 rai. In many systems of this type, the water 
is taken into the intake at the larger fai installed across the main 
channel of the Ping river or at the apex of the larger alluvial fans.
The weirs are mostly more durable structures with jungle posts of solid 
wood and rocks.^ Although this type is more durable and permanent in 
structure, it is often damaged by floods and consequently requires 
repairs as in the case of the smaller system. Within the larger area 
also, the system is operated and maintained by larger mu fai in which 
many villages are involved. As is the case in the smaller systems, 
the facilities of the larger systems are regarded as public property 
and managed through the close co-operation of mu fai members. In some 
of the biggest' systems, a kae luang (great chief) is elected for 
co-ordination among kae miiang who are in charge of the smaller units.
The actual maintenance can usually be performed within such smaller 
units.
The third type of irrigation is a much improved system receiving 
an abundant water supply from large integrated headworks (Figure 4).
The unstable condition of the traditional miiang, fai system generally 
occurs when the expansion of the cultivated area exceeds the water
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supply capacity of the system. When this happens, water shortages and 
disputes within the mil fai, in particular between upstream and down­
stream, frequently occur. The situation can only be overcome technolo­
gically, and is normally resolved by the installation of integrated 
headworks at a site from where a sufficient amount of water can be 
taken into a newly excavated trunk canal. Using a single headworks, a 
new trunk canal can feed an area of several former systems by utilising 
their existing terminal networks. The irrigable area of the integrated- 
headworks system, in which the former independent systems are incorporated, 
usually amounts to more than 10,000 rai. The construction of such a 
system, which entails very considerable cost and labour input, is 
normally achieved in current circumstances by the government as a State 
Irrigation Project. The RID has direct charge of the operation and 
maintenance of such systems. However, the maintenance of lateral canals 
and terminal networks, in many cases, remains based on existing
co-operative schemes which have been effectively practised as traditional
' . 11 mu fai.
Although these three types of miiang fai system can be thus 
classified according to the size of irrigable area, the engineering 
principles involved are quite similar in that they are all gravitational 
irrigation systems which are adapted to the topographical and hydro- 
graphical conditions of the intermontane basins. In the traditional 
Valley and Fan type and the Alluvial Plain type, the peasant co-operative 
scheme of mu fai is crucial and must function efficiently to supply 
labour maintenance materials. Especially in the former system, success 
of cultivation is absolutely dependent upon annual repairs. Even in 
the modern integrated-headworks system, indispensable routine tasks 
are fundamentally required of each of the smaller constituent units.
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For many centuries, the highly sophisticated engineering of the 
muang fai system has provided the core technology of the Intermontane 
Basin type of rice cultivation. Such physical systems have enabled 
this region to secure more stable production and higher land product­
ivity than elsewhere in Thailand. Successful operation of the miiang fai 
system also depends, however, on the efficiency of social organisation 
to control the system as well as on the physical system itself. It is 
particularly important to realise that a miiang fai system, particularly 
a traditional one, can be worked effectively only when the social
organisation fulfils certain functions in the operation and maintenance
12
of the physical irrigation system. The peasant co-operative scheme of 
mu fai, with its traditional order and customs relating to making repairs 
to the facilities and water allocation, is of fundamental significance 
in the farming system of the intermontane basins, as will be shown in a 
later chapter. This point emerges more clearly when comparisons are 
made with the irrigation in the Delta type of cultivation.
Depending as it does on the well-developed miiang fai irrigation 
systems, farming technique in the region is almost exclusively 
characterised by the transplanting method which basically requires a 
stable and ample water supply during the first half of the cultivation 
period. This method of cultivation is called in Lannathai puk 
(planting or transplanting), corresponding to pak dam or dam in 
Siamese, which appears to refer only to the transplanting operation 
itself. For most peasants, however, it implies not only the trans­
planting operation, but also the entire process and conditions which 
enable them to accomplish such a crucial operation, puk.
In the course of transplanting cultivation there is a series of 
crucially important farming stages which characterise the Intermontane
103
Basin rice farming. The first is land preparation consisting of 
ploughing, harrowing and levelling, which are still mainly performed 
by utilising draught buffalo and traditional wooden implements with 
some metal parts. Secondly, highly elaborate techniques in nursery 
culture are widely practised throughout the region with a stable 
water supply. Thirdly, uprooting of seedlings and their transplanting 
take place during a limited time in a highly skilled manner. Although 
there are several other necessary farming stages prior to harvesting 
and other final operations, the three specific operations outlined 
above with their extreme sophistication seem to be the main character­
istics which distinguish this type of cultivation from broadcast-sowing methods and 
even from transplanting methods practised in other regions. All these 
major operations which require great care and close water control 
in the operating plot can be accomplished successfully only by means of a 
well-maintained miiang fai system.
Throughout the farming operations, and especially as regards the 
tasks which inevitably accompany irrigation, transplanting cultivation 
is quite labour-intensive. Putting aside the co-operative within the 
traditional mu fai organisation, the labour required at each stage of 
cultivation is primarily supplied from the domestic labour force of the 
farm household. However, outside- labour resources such as traditional 
co-operative labour and wage labour are normally mobilised during the two 
peak periods of intensive labour demand, which, in the case of the 
transplanting culture, occur at uprooting-transplanting and harvest time. 
Generally speaking, in contrast to the Delta farming region, utilisation 
of co-operative labour still performs a significant function in completing 
such hectic operations, though this has been substituted partly by wage 
labour in recent years. It can be thus assumed that the Intermontane Basin
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farming system has been founded on the highly labour-intensive 
transplanting method which can be achieved through the long-established 
miiang fai irrigation system.
The area of transplanted field, officially classified by the
government under the term na dam in Siamese, is overwhelmingly predominant
in the seven northern provinces, and accounted for more than 98 per cent
of the total area under rice cultivation in the 1950's and 1960's
(Thailand-Ministry of Agriculture, 1968: 64). This predominance of
na dam;or na puk in the Lannathai language, is thought not to have changed
13throughout the 1970's, so far as Chiangmai province is concerned.
The remaining area, which is often officially classified as broadcast-
sown field (na wan), is actually cultivated not by the methods practised
in the deltaic environment but by a sort of swidden method which is
usually applied in the upland or even in the marginal areas of the
14lowlands during the initial stage of reclamation. According to the 
Lannathai peasant perception of riceland, all the rice fields should be 
transplanted fields simply called na or na_ puk, to which the swidden 
field, na hai or simply hai is the opposite. Until recent years when 
opportunities for lowland reclamation almost disappeared, and apart 
from the swidden on the upland hills which are scattered in the pae, 
most lowland hai used to represent a transitional stage which would 
eventually evolve into na puk (na dam) with adequate irrigation 
facilities. The transplanting culture apparently seems to be a 
fundamental attribute of the farming technology in the intermontane 
basins, and for the peasants, every rice field must be continuously 
improved with an artificial water supply in attempts to attain the ideal 
transplanted field.
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Another striking feature of the agricultural land-use of this
region is the fact that about 80 to 90 per cent of the total rice
planted area is devoted.to glutinous rice cultivation with an exception
of less than 50 per cent in Mae Hpngspn province (Thailand-Ministry
of Agriculture, 1968: 69,73). The predominance of glutinous rice
cultivation is a feature which the region shares with most parts of
northeast Thailand, and the region in fact constitutes a southern part
of the glutinous rice zone stretching from southwest China over mainland 
15South East Asia. In the 1960's the planted area and production of 
glutinous rice accounted for about 90 per cent of the respective totals 
in the region (Watabe, 19.67: 9-11). In Chiangmai province, however, as 
shown in Table 5, despite the expansion of the total paddy area, neither the 
area nor the production of glutinous rice are very high, and production 
stands at about 80 per cent of the total, while the production of 
non-glutinous rice has shown a steady rise in recent years. This is 
mainly because there has been a growing demand for non-glutinous rice 
among the urban population, though most peasants in rural areas still 
exhibit a strong preference for the sticky texture of glutinous rice.
Be that as it may, the agriculture of the intermontane basins is still 
considerably concentrated on glutinous rice cultivation, by contrast 
with the Chao Phraya delta where ndn-glutinous rice dominates both 
production and consumption.
The rice cultivation in the region has long gained the reputation 
of a higher average yield per unit area. During the recent five years 
(1973-77) the region has recorded an average of 45.2 thang.per rai 
(2.8 tonnes/ha) ,which is considerably higher than that of the Delta 
farming region and of the country as a whole, as is shown in Table 6.
In particular, Chiangmai, Chiangrai, Phrae and Nan have maintained quite
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TABLE 6: Average Yield in the Intermontane Basin Farming Region
Province Average yield, 
thang/rai
1973-1979 
tonne/ha
Chiangmai 47.0 3.0
Chiangrai 46.6 2.9
Lamphun 36.9 2.3
Lampang 40.6 2.6
Phrae 47.8 3.0
Nan 44.8 2.8
Mae Hcpngs9 n 41.1 2.6
Total 45.2 2.8
Total in the 
Delta 32.7 2.1
Total in the 
whole country
. . .
25.7 1.6
Source: Thailand-Ministry of Agriculture, 1978: 16-21,
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high and stable yields in recent years. It is considered that several 
factors have contributed to maintaining relatively high yields in this region, but 
there is little doubt-that the highly productive soils developed in most areas 
of the region have.been important causes of the high yields. It should be 
noted, however, that in addition to this purely natural condition, the 
indigenous establishment and wide prevalence of miiang fai systems have 
been providing basic grounds for the stability of rice farming. The 
highly sophisticated techniques of the transplanting culture founded on
the traditional systems must be a contributory factor. It may also be true that the 
government irrigation projects carried out in recent years, contribute, 
to a certain degree, to raising the yields in the Intermontane Basin 
farming region.
3. Socio-economic Conditions
(1) Peasant Farming as Subsistence Production
Table 7 shows some basic farming data for seven provinces in 
which the Intermontane Basin type of rice farming is predominant. The 
average farm size (area operated) in this region is relatively small, 
amounting to 6.3 rai (1.0 ha) or about a quarter of that in the delta 
region. Although the farm size varies significantly from village to 
village and within each village according to ecological and socio­
economic factors, some recent community studies also give similar 
figures in Chiangmai basin: 6.6 rai in Ku Daeng, Saraphi district and
about 5 rai in a village in Mae Taeng district (Kingshill, 1976: 31;
Wijeyewardene, 1967: 77, 79). Zimmerman's survey of ten villages in 
this region shows an average farm size of 10.6 rai in the early 1930's, 
and it is apparent from this that peasants cultivated a much larger area 
some fifty years ago (Zimmerman, 1931: 25-28). Fragmentation of holdings
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through the persistence of inheritance customs and a rise in the number of farming 
households over the last five decades have probably caused this 
reduction iii the size of holding. Since a holding is normally divided 
into smaller parcels by dikes to keep standing water on the levelled 
floors of the fields, there is always the possibility .that each small 
parcel of land can be operated separately. Therefore fragmentation, 
or more precisely the subdivision of the holding, may well have proceeded 
without any serious loss of technological efficiency, and the labour- 
intensive character could be further stimulated by a subdivided smaller 
plot, as Farmer suggests in g e n e r a l  terms (Farmer, 1960: 229-230). 
Subdivision seems to have been accelerated by the inheritance customs 
among peasants, which stress equal division of inheritance 
among the children. Moreover it must be borne in mind that there has 
been a steady reduction in the area of wilderness available for clearance 
and during the past few decades, indeed, waste land has almost disappeared.
With the relatively high yield per unit area and smaller farm 
size, the peasants produce some 280 thang (2.8 tonnes) of paddy per 
household on average. According to the 1963 Household Expenditure 
Survey, the per capita yearly consumption of milled rice in rural areas 
is 185.5 kg in this region (Thailand-National Statistical Office, 1964:
7, Table 1). Taking into account the average population per farming 
household (5.4 persons/household) and the milling ratio of paddy (60 per 
c e n t ) t h e  necessary paddy equivalent for yearly consumption per 
household can be estimated at about 166 thang, which accounts for 
67 per cent of the average gross product of the region (Table 8). When 
the farm operating costs including seeds, draught animals, cash outlay 
for hired labour and purchased input, and the cost assigned to domestic 
labour are deducted from the gross production, the average farm size
Ill
TABLE 8: Annual Household Paddy Consumption Requirements
Intermontane Basins Chao Phraya Delta
Milled rice consumption 
per capita per year* 185.5 kg 166.7 kg
Milling ratio** 60% 60%
Paddy equivalent 309.2 kg 
(c. 31 thang)
277.8 kg 
(c. 28 thang)
Average size of farm 
househoId 5.4 persons 5.9 persons
Necessary paddy per 
household
1,669.7 kg 
(c- 166 thang)
1,639.0 kg 
(c. 163 thang)
* The figures represent the amount of milled rice consumption in
the rural area of the Northern and Central regions in the 1963
Household Expenditure Survey.
** The small rice mills in the rural area of both regions do not
achieve such a high ratio as 65%. For the case of North-east
Thailand, see Dixon, 1974: 3.
Source: Thailand-National Statistical Office, 1964: 7, table 1.
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is unlikely to bring a return large enough to meet household expenditure 
17
for consumption. Moreover, since interest, tax and land rent amount 
to nearly a half of the gross product, tenants with the average 
operating farm size obviously bear heavy deficits, and even full owners 
are unlikely to secure the minimum subsistence level of living from 
rice cultivation alone. It should also be noticed that the average 
figures of the provinces such as Lamphun, Lampang and Phrae indicate 
an even worse situation.
It is quite difficult to estimate a viable farm size that is just
sufficient to maintain the minimum subsistence level of,living only by 
18
rice farming. In estimating the size it would be necessary to take
into account not only production costs and the necessary household
expenditure but also various fluctuations in, for example, farm gate
paddy prices and yields. In 1974 a source gave 15 rai as a standard
economically viable size in the region (Peerathep, 1974: 7), but the
necessary minimum size must be lower. For a village in Chiangrai
province in the early 1970’s Turton recognised that "holdings of rice
land below 11 rai were unlikely to yield a surplus above subsistence
needs" (Turton, 1978: 110; Turton, 1976: 294) . In a double cropping
village within the Saraphi district of Chiangmai, the average household
required about 5 rai to make a living in 1972 (Potter, 1976: 56). It
seems reasonable to consider that a peasant with about 10 rai under full
ownership could feed his family by assignment of the greater part of
his product to home consumption including food and miscellaneous
19purposes, and a part of production costs to be paid in kind. The some­
what smaller proportion remaining would be put onto the market for 
cash expenditure. Be that as it may, it seems clear that the peasants 
in the region have the primary intention of securing paddy for home
113
consumption by utilising relatively small holdings with labour- 
intensive technology.
Under the strong orientation towards subsistence farming, every 
peasant knows how much land and harvest are necessary to keep his 
family alive at the minimum level. Although no peasants in the region 
seem to deliberately consider or calculate the return to family labour, 
land and capital, there are certainly traditional expectations that the 
minimum subsistence will be achieved (Gudeman, 1978: 76-77). According 
to the author's survey in a village within Chiangmai province in 1975, 
there is a certain range of socially expected farm sizej varying from about 
8 to 10 rai for a family household which is supposed to be composed of five 
members, though the actual average is 4.1 persons per household. In 
reckoning the rice production economy under the expected size of land, 
most of the villagers usually take into account the volume of the 
expected harvest, assuming possible fluctuations in average yield per 
rai, the size of home consumption and the possible production cost 
which is to be paid in kind, excluding cash outlay, before storing the 
harvest in the granary. All these considerations are made basically 
on a non-monetary basis, and the economic calculations of cash income 
and expenditure tend to be shrouded in obscurity (Table 9).
Among the village peasants there seems to be a certain amount of
unhusked paddy needed for home consumption called khao kepwai kin (paddy
for home consumption), which in many cases is said to be about 4 5 thang
20(9,000 litres or 450 kg) per person per annum. The concept of khao
kepwai kin is not only confined to the necessary amount of paddy for
food but also includes additional paddy which is socially desirable
to make a living in village society; this is primarily for the
purposes of occasional barter to exchange it for necessary goods such as poultry,
114
TABLE 9: Rice Production Economy in Chiangmai Village on the Basis of
Socially Expected Farm Size, 1975
Expected Farm Size 8 rai 10 rai
Total gross product
Yield: 50 thang/rai 400.0 '500.0
55 thang/rai 440.0 550.0
60 thang/rai 480.0 ‘600.0
Khao kepwai kin* 222.5 222.5
(Paddy for home consumption)
Food** 167.5 167.5
Contribution to wat 10.0 10.0
Barter 20.0 20.0
Reserve 25.0 25.0
Production cost in kind 88.0 106.5
Seed 4.0 5.0
Buffalo rental 48.0 60.0
Hired labour 35.0 40.0
Irrigation fee 1.0 1.0
Total non-sale disposal 310.5 329.0
Possible amount for sale
and other purposes
Yield: 50 thang/rai 89.5 (22.4%) 171.0 (34.2%)
55 thang/rai 129.5 (29.4%) 221.0 (40.2%)
60 thang/rai 169.5 (35.3%) 271.0 (45.2%)
* The calculation is based on the assumption that a household consists 
of five persons.
** The paddy consumption per capita per year in the surveyed village 
is 337.9 kg (c. 33.5 thang), the milled rice consumption being 1.1 
litres per capita per day. These figures are a bit higher than 
those in the 1963 Household Expenditure Survey. See Table 8.
Source: 1974-75 Survey.
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fish and handicrafts, and more significantly for contribution to the 
Buddhist temple (wat) for gaining merit (tham bun) . Moreover, if there 
were any kinsman unable to earn a livelihood, a peasant might be expected 
to support him by some contribution of extra paddy. Until some thirty 
years ago the necessary amount of khao kepwai kin seems likely to have 
been a little higher than that required at present, as a result of more 
frequent opportunities for non-monetary exchange in the countryside at 
that time. Be that as it may, the village peasant can dispose of the 
remaining paddy on the market only after securing the economically and 
socially required subsistence level. In cultivating 8 to 10 rai, the 
possible amount for sale varies considerably from 22 per cent to 45 per 
cent of the total output according to the yield level. The sales, 
equivalent to between 1,500 and 4,600 baht at the price level of 17 
baht per thang in 1975, would be assigned to some cash payment for 
hired labour and some purchased input, but largely to expenditure for 
domestic consumption, and more likely to pay off debts. The objective 
of such farming is thought to be not entrepreneurial profit but 
basically to secure domestic consumption.
However, owing to the deterioration of land tenure and the 
continuing subdivision of holdings, it has become increasingly difficult 
for the majority of peasants to secure a sufficient amount of paddy for 
home consumption by cultivating their small-holding or rented land. 
Growing of cash crops such as tobacco, soyabeans and other vegetables 
has come to perform an increasingly significant role for most peasant 
households in order to obtain cash income to meet increasing expenditure 
in domestic consumption. Moreover, there has been in recent years a 
growing number of households who have to depend upon non-farm activities, 
particularly wage labouring. On the other hand, there has been a rather
116
small number of households who own sufficient land, probably more than 
20 rai, through small-scale and gradual accumulation over many years.
Some of them have become petty landlords who remain within subsistence 
farming renting out all or a part of their holdings, while others have 
begun to find their way out of subsistence farming.
(2) Development of Tenancy
Few scholars have paid attention to tenancy and its associated 
land tenure problems in the intermontane basins. This is partly because 
of the comparatively lower ratio of rented land to the total landholdings 
than in the Delta region. As shown in Table 10, the figures for most 
provinces except Chiangmai are lower than those of the delta in both 
ratios of rented land and households who rent the land (tenants and 
part-tenants). The regional average.of rented land in 1973, amounting 
to 16.33 per cent, is quite low, and even the highest ratio of 35.13 
per cent in Chiangmai province is still lower than the regional average 
in the delta (38.35 per cent). However, it should be noted that these 
average figures for each province hardly suffice to illustrate the 
extent to which tenancy varies from area to area and from village to 
village. Regional variation and uneven development are essential 
concomitants of tenancy in under-developed agrarian societies. Since 
there are no reliable data showing systematically the land tenure 
situation in lower administrative units in this region, we have to infer 
the current situation from small-scale surveys.
For the central part of the Chiangmai basin, Kingshill has 
stressed the predominance of smallholders in Ku Daeng (Saraphi district) 
in 1954, but he has also indicated the existence of absentee landlords 
living in Chiangmai city area who own considerable amounts of land in
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other parts of the district (Kingshill, 1976: 29-33). According to 
D.H. Bau's survey in 1949, forty per cent of all land was rented, and 
fifty one percent of the total operating households were tenants or 
part-tenants in the same district (Bau, 1951; . Pringle et al.,1952: 3,
Appendix B). Tomosugi's survey in San Kapt<?ng of the same district 
in 1962 points out the prevalence of tenancy under petty landlords 
living within the village and extremely small holdings of owner-operators 
and part tenants (Tomosugi, 1969: 167-170). Potter's more recent survey 
in a village of the same district in 1972 shows that about 71 per cent 
of 206 households own less than 5 rai and the existence of intricate 
smallscale landlord-tenant relationships within the village (Potter,
1976: 56-58). According to a survey of 22 villages in the Chiangmai
basin in 1972/3, only 36.1 per cent of the 440 sample households owned
all the land they farmed, while 63.9,per cent were tenants or part
tenants (Benchavan gt_ al^,1974). These are case studies undertaken in
the central part of the fertile alluvial plain south of the Chiangmai
city area, but tenancy and landlessness seem to have become more prevalent even in
the marginal areas of the basin in the 1960's, as Wijeyawardene points
out in a village of Mae Taeng district north of the Chiangmai city area
(Wijeyewardene, 1967: 77). On the other hand, in most tributary valleys
far away from the major cities and some provinces such as Lampang and
Nan, where land hunger is far less of a problem, and where the money
economy is still undeveloped, there is, of course, a predominance of
owner operators. Thus, in Ban Ping, within the Chiangkham district of
Chiangrai province, where land reclamation was still taking place in
I960, land was often rented outside villages. Within the village
only 5 per cent of cultivators were tenants, many of whom were kinsmen
of landlords (Moerman, 1968: 101, 113).
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Despite the inadequacy of the sources, it seems that tenancy has
prevailed significantly especially in the major basins such as
Chiangmai-Lamphun during the past two decades, while cultivation by
owner operators of smallholdings has still remained predominant in
many other parts of the region. This partially coincides with the
government's land reform programme (1977-1981), which has laid emphasis
upon the proposed reform of privately-owned land in Chiangmai and
Chiangrai provinces in this region (Krirkkiat, 1978: 184-185).
Particularly in the central part of the Chiangmai basin where the
economy is becoming increasingly monetised, it may be easily supposed
that more than a half of the total agricultural land is under tenancy
and the proportion of tenants and part tenants exceeds 60 per cent of
21the total number of farming households.
Generally speaking, tenancy within this region seems to be 
characterised by a great deal of small-scale renting by petty landlords 
living in villages together with renting by absentee landlords who are 
resident in provincial or district towns and who are usually moneylenders. 
Although there are few statistical data relating to tenancy relationships, 
a number of village studies suggest the predominance of small-scale 
renting between petty landlords owning holdings of 10 to 50 rai and 
tenants living in the same or nearby village. These petty landlords 
who rent land to tenants, and part tenants participate in farming themselves 
in many cases and sometimes, they rent out all their holdings 
when they reach old age or are unable to continue work on them. Such
small-scale renting also often occurs in extremely small or distant
holdings resulting from repeated subdivision and fragmentation over the 
years (Turton, 1978: 113). It should be particularly noted that among
these cases of small-scale renting there can often be found many cases
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of renting among kinsmen, especially between parents and their sons 
and daughters. Although such renting forms a landlord-tenant relation­
ship in payment of land rent identical to that practised between 
non-kinsmen, the son or daughter as a tenant cultivates the land in the 
hope that in the future it will be inherited from the parents. This 
type of renting, particularly characteristic of the intermontane basins,
seems to be related closely to a certain pattern of allocation of land
22and labour within the peasant household. The renting between parents
and their independent progeny or close relatives is apparently a sort
of non-market relationship rather than a purely commercial transaction,
so that it is called by Moerman 'kinship disguised as commerce1
(Moerman, 1968: 113). However, this is the case in rather remote
frontiers and in earlier periods, probably until the mid-1960's. In
the author's study village and elsewhere in Chiangmai province the
rent to be paid in kind to parents' households traditionally called
kha hua na or simply kha hua (nominal token) was approximately
10-20 per cent and 30 per cent at the highest up to the mid-1960's
(Tanabe, 1976: 707). But since then, it has risen to almost a half of
the gross production identical to that levied on non-kinsmen in many
localities throughout the central part of the Chiangmai basin. Thus it
can be said that the non-nominal and substantial rent relationship has
23become prevalent even between kinsmen in recent years.
The land resources owned by petty local landlords and owner-
operators are in many cases derived from inheritance, purchasing and
24
the small-scale reclamation or chap chQng which has continuously 
taken place from ancient times up to recent years. On the other hand, 
accumulation of holdings by absentee landlords who own more than 50 
rai but mainly over 100 rai seems to have been attained through foreclosing
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mortages and purchasing holdings of heavily indebted smallholders.
It is considered that the. accumulation of holdings in. these ways
has proceeded steadily throughout the past two decades. Compared with
the situation in the delta, however, the magnitude of accumulation by
the absentee landlords in this region is relatively small, especially
25
as regards rice fields, and large-scale holdings over 1,000 rai are 
also scarce. In contrast to the delta where large-scale reclamation 
proceeded rapidly between the close of the nineteenth and the early 
twentieth centuries, the intermontane basins far north from Bangkok 
did not undergo such an expansion of rice land to increase commodity 
rice production in those periods. Throughout history gradual and 
small-scale reclamation by individual peasant households has always 
been predominant and large-scale reclamation has been rather sluggish.
However, this does not mean that there have been no big absentee
landlords who have accumulated large quantities of land through
reclamation. Some members of the royal family and noble officials who
26
were descendants of the Chiangmai court or provincial governors seem 
to have been able to obtain a substantial increase in the amount of 
land through private enterprise by way of large muang fai systems.
Between 1910 and 1920, for example, Chao Ratphakhinai, a member of the 
Chiangmai court,carried out at least two fairly large-scale irrigation 
projects in the Sanpatpng and Sankamphaeng districts of Chiangmai, to 
reclaim the wasteland and to establish'ownership along the newly built 
canal, as well as to collect irrigation fees (Prani, 1963: Vol.2, 295> 
Tanabe.1979a: 15-16). In the 1930's, Zimmerman recorded a vast holding of 
over 1,000 rai owned by an absentee landlord in a village within 
Sankamphaeng district (Zimmerman, 1931: 25-28) . Whatever the case, 
there seem to be some large-scale properties which belonged to the old
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aristocracy and which were supposed to have been reclaimed during the 
periods of the 1910's and 1920's, which have still remained under cultivation 
by many tenants up to the present in the main intermontane basins, 
particularly in Chiangmai. It should be noted that the large-scale 
accumulation of rice fields in this region has been comparatively 
underdeveloped owing to the general tendency of the peasant economy 
towards subsistence.
The most popular form of tenancy prevailing throughout the region 
is sharecropping, whether land is rented from absentee landlords or from 
local petty landlords. Although fixed rents in kind and in cash are 
also known in the region, they still remain unrepresentative.
Sharecropping is commonly termed among peasants yia na pha koeng (rice 
cultivation dividing half), or as Turton has cited yia baeng koeng 
(work dividing half), and its land rent is called kha pha koeng (rent 
of a half) (Turton, 1978: 113). Although the rent varies according to 
the locality, the standard rate under sharecropping is a half of the 
paddy harvested. In many areas, only the necessary seeds and the rental 
of the buffalo, among the various items of production cost, are in 
principal shared equally between the landlord and tenant. Therefore, 
when a buffalo is hired for land preparation, the land rent would be a 
half of the harvest after deducting the buffalo rental, which roughly 
accounts for “40 to 45 per cent of the gross product. Sharecropping 
with a rent of a third and two-fifths has also been widely observed 
(Moerman, 1968: 110-111), but there are few records of rents exceeding 
50 per cent of the gross product. In general the rate amounting to 
40 to 50 per cent under sharecropping tends to be higher than that of 
the fixed rent in kind commonly practised in the delta region. However, 
in sharecropping the landlord and tenant share, the risks of yield
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fluctuation: even in cases of heavy crop failure the sharecropping
tenant can secure some proportion of the small harvest, while the
tenant paying a fixed rent obtains nothing if the landlord expropriates
all the harvest as the fixed rent; conversely a good harvest may provide
the maximisation of profit for the latter, and a somewhat smaller profit for 
27the former. In this sense sharecropping may be preferable, 
albeit at the expense of a heavy rent in normal years, for most 
subsistence peasants who tend to prefer the maximisation of 
security and survival to profit maximisation. It can be considered 
that the predominance of sharecropping is associated closely with 
peasant attitudes in the context of the strong orientation towards 
subsistence farming in this region.
Increasing fragmentation of smallholdings and widespread 
prevalence of tenancy, causing reduction of output per household under 
subsistence requirements, indicate that a substantial proportion of 
peasant households has to seek cash income from supplementary occupations. 
Although where local conditions allow, there has been some development 
in the growing of dry-season cash crops such as tobacco, soybeans, 
sugar cane and other vegetables, the main supplementary income source 
comes from non-farm activities and especially from wage labouring.
With the exception of petty local landlords and owner-operators who have sufficiently 
large holdings, most smallholders and tenants operating farms below a 
viable size must obtain supplementary income from wage labouring in 
agricultural and non-agricultural sectors.
In addition to these operating farm households there seems to be 
a considerable growth in the number of landless rural labourers who earn 
their livelihood mainly from wage labouring. Little is known with 
respect to the existence and magnitude of these landless rural labourers
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in the region. Although the 1963 Agricultural Census gives about 
sixty thousand families of landless labourers in the whole country, 
this figure is thought to be far from accurate (Fuhs. and Vinggerhoets, 
1972: 40-41; Turton, 1978: 112). According to some village studies 
in Chiangmai province, in Mae Taeng district in 1964 half of the total 
households of a village were landless, while in 1972 in Saraphi district, 
one out of every three households of a village were rural labourers 
(Wijeyewardene, 1967: 77; Potter, 1976: 56). For a district in 
Chiangmai province in 1974, Turton found 36 per cent of households 
landless out of 1,488 households (Turton, 1978: 112). .In recent years 
it seems reasonable to assume that nearly 30 per cent of the 
total households in the average village (excluding non-farm households 
such as shopkeepers, officials and salaried employees) might be landless 
rural labourers, at least in the central part of major basins such as 
Chiangmai, Lamphun and Chiangrai.
The category 1 rural labourer1 used here may be conveniently
defined as the rural population living in a village who own no land to
cultivate, but who may occasionally own a small compound or plot of
agricultural land; who possess few or no implements of production,
28
and who principally engage in wage labouring. These people roughly 
correspond to the category called locally khon hap chang (hired man), 
a category which is distinct from the operating household. Persons 
belonging to this category include landless agricultural labourers, 
non-agricultural labourers, and those people who obtain supplementary 
income from wage labouring such as part-time agriculturists, various 
petty commodity producers and pedlars. In the region rural labourers 
of this kind who remain in villages are in many cases descendants of 
smallholders or landless tenants, migrants from other villages, and more
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likely those who lost their holdings owing to heavy debts.
In recent years, the increasing demand for hired labour on a 
cash basis in operating households in substitution for the declining 
co-operative labour has apparently begun to provide employment 
opportunities for rural labourers. However, this does not necessarily 
mean that rural labourers began to exist only when cash payment came 
into widespread use (i.e. probably since the 1960's). Even before that 
period, there seems to have been an old-established practice of payment 
in paddy for hired hands, which is called khp khao (asking paddy) and 
which is still practised throughout the region. Although there has been 
a rapid growth in the number of rural labourers attributable to quite 
recent developments, workers of this kind have long been an essential 
component, together with farming households, of village society.
However, it is quite obvious that the provision of employment
opportunities basically derived from partial substitution for the
traditional labour exchange arrangements are not sufficient to support
the growing numbers of rural labourers, smallholders and tenants. As
a consequence most of these have to seek wage labouring outside villages
in both the agricultural and non-agricultural sectors. In recent years
there has been an increasing opportunity for wage labouring in
agricultural work at large-scale fruit estates owned by capitalist
developers, and in countryside factories such as those processing
29tobacco and fermenting the miang leaf. As a result of urban develop- 
ment, particularly in Chiangmai, there have been some opportunities 
for casual employment on construction sites. However, despite these 
developments, there are still serious underemployment problems for 
the majority of peasant households, and especially for rural labourers.
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CHAPTER IV
THE DELTA TYPE OF PEASANT FARMING SYSTEM
In this chapter we attempt to examine the regional character­
istics of the Delta type of peasant farming system developed in the 
Chao Phraya delta of Thailand. As with the previous chapter, an 
examination will be made with regard to the natural environment, farming 
technology and socio-economic conditions involved in peasant rice 
farming on the regional scale, taking into consideration the relation­
ships between them. Finally, we shall make an attempt to compare the
two peasant farming systems at the regional level-, combining the discussion 
°f both this and the previous chapters.
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1. Natural Environment
The Delta type of farming is distributed all over the Chao Phraya
delta from Chainat southwards, within an area roughly corresponding to
two vast-scale State Irrigation Projects, the whole area of the Greater
Chao Phraya project (7,186,500 ra-i) and the southern part of the newly
completed Greater Maekl<?ng project- (2,518,000 rai) The total area under
cultivation of the Delta type farming probably amounts to approximately
2
8.0 million rai (1,280,000 ha), spreading over the whole or part of 
nineteen provinces in central Thailand (Figure 7). The total area 
planted in wet-rice is estimated at about 6.8 million rai 
(1,088,000 ha), which accounts for 85 per cent of the total cultivated 
area. In 1976, this rice planted area amounted to roughly 45 per cent 
of that in central Thailand, and 12..7 per cent of the total in the 
country (53,595,000 rai) (Thailand-Ministry of Agriculture, 1977: 41). 
Although sugar cane and other upland crops and fruit trees are cultivated 
in a very limited area, it can be said that the land-use pattern of the 
delta is highly concentrated on wet-rice cultivation. In the surround­
ing areas there are considerable amounts of paddy on the relatively 
water-deficient terraces and fans which make up Takaya’s Pan-terrace 
Complex. Indeed, most of the nineteen provinces in this delta in fact 
include some paddy area on such fans and terraces outside the deltaic 
part. The substantial area of the Greater Maeklpng project is one of 
the largest such fans indenting to the delta, and its water control was 
much improved by the completion of the project in 1977. But these 
areas are not included in the delta farming region as defined in this 
study.
Takaya's physiographical regions of the Chao Phraya delta, as 
reviewed in Chapter II, are basically acceptable and have many 
implications relevant to irrigation and farming technology. However,
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in order to elucidate major characteristics of the Delta type of 
farming^ further considerations especially as regards hydrography, 
farming techniques, and the historical process of exploitation are 
relevant in addition to topographical features. Taking into account 
these factors the region of the Delta type of farming can be analysed 
in terms of five subdivisions: the Depression Belts and the Old Delta
Proper in the Old Delta stretching over the northern part from Chainat 
downwards to the east-west line through Ayutthaya, and the Retarding 
Basin, the Early Canalled Lowland and the Late Canalled Lowland in the 
Young Delta covering mainly the southern part from Ayutthaya to the 
coast, though in parts indenting into the Old Delta (Figure 8).
Depression Belts: This subdivision, corresponding to a part of
Takaya's Old Delta, consists of chains of flood plains lying behind 
well-developed natural levees along the major distributaries of the 
Chao phraya river. The belts are concentrated particularly along the 
Chao Phraya main channel, the Npi and Lopburi rivers, and within a 
smaller area around Suphanburi to the south-west. The microtopography 
of the belts is characterised by a complex of levees,' levee slopes and 
backswamps, of which the latter two have traditionally been utilised 
for rice cultivation. The recent alluvial soils which are very fertile 
with silty clay or heavy clay, are almost exclusively found on the 
depression belts (van der Kevie, 1970: 1-12). These areas are subject 
to relatively prolonged and deep floods compared with the neighbouring 
Old Delta Proper. The latter area, in particular, exhibits a rapid 
rise in the water table shortly after heavy rainfall (Kaida, 1973: 
407). Under such water conditions broadcast-sown rice, which usually 
has a taller plant height and a long maturation period, is over­
whelmingly predominant in the sub-region, transplanting being confined
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to quite limited zones such as levee slopes. There is little doubt 
that the region was the earliest reclaimed area in the deltaic 
environment and remained one of the most stable rice production areas 
over the centuries. However, it is also true that water conditions 
became rather unstable due to the changes in flood regimes when the 
water supply in the adjacent Old Delta Proper was improved following 
the installation of the Chainat diversion dam in 1957 (Tomosugi, 1966: 
175) .
Old Delta Proper: This sub-region is mainly composed of part
of Takaya's Old Delta, including a small area of alluvial fan country 
around its margins. With a gentle slope and slightly elevated terrain, 
the region covering the northern part other than the Depression Belts 
is relatively newly developed riceland. The semi -alluvial soils which cover 
the Old Delta surface are older deposits and are more weathered and 
less fertile than the recent sediments of the Depression Belts, but in 
wet-rice cultivation, these deposits are similar to the latter 
given an adequate water supply (van der Kevie, 1970: 1-12). By contrast 
with the Depression Belts, the region suffers from water deficiency, 
for there are no major tributaries to provide inundation, and irrigation 
water must perforce be drawn from a barrage upstream. It is therefore 
not surprising that most of the area remained uncultivated and covered 
by the monsoon forests until the very large scale irrigation systems 
were constructed in the i960's. Once the irrigation networks were 
implemented and operated by the RID, the region was provided with an 
efficient water supply and was rapidly transformed into one of the most 
stable rice producing areas in Thailand. As a result of the improvement 
in water supply and particularly following the improvement of terminal 
networks, standing water in the fields can be maintained at a level
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appropriate for rice farming. The excess water can be drained to the 
adjacent depressions, and this may have resulted in a further increase 
in the flood level in the Depression Belts (Kaida, 1973: 407). The 
widespread prevalence of transplanting culture in this region can be 
maintained only through the large-scale irrigation projects of the 
government, and to some extent, at the expense of rice-growing in the 
adjacent depressions.
Retarding Basin: This sub-region consists of the northern part
of the recent young delta together with the Canalled Lowlands further 
south. The region stretches in two directions from Ayutthaya: 
northwards up to Singburi along the east bank of the Chao Phraya main 
channel, and more broadly westwards passing through the Phakhai and 
Sena areas up to the west bank of the Suphanburi river. In proposing 
a similar demarcation of the region, Takaya called the former zone a 
'trough' and the latter a 'riverine delta flat', both of which he later 
treated together as 'the arms of the young delta' (Takaya, 19 73: 267-268; 
Takaya, 1975: 262-263; Takaya, 1978: 174). However, even though the 
topographical depressions may be confined to such an area, in hydrological 
terms, the areas of deeply flooded depressions cover a more extensive 
area. From a hydrological survey, Kaida, determining the region as 
'the Retarding Basin' for the delta with a capacity to store flood 
waters of more than 2><109 m 3, gave a broader demarcation, on which 
the present study basically relies with slight modifications (Kaida,
1973: 407).
The soils on the northern portion of the Retarding Basin are 
mainly composed of recent alluvial material, as in the Depression 
Belts. In the southern portion of the region the soils developed on 
brackish water alluvium are predominantly heavy clay and acid-sulphate
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soils, which on the whole are suitable only for wet-rice cultivation 
(van der Kevie, 1970: 1-12)4 A striking feature of the
region is its extremely deep and prolonged inundation. As a result of 
inflow from the upper regions,the average maximum depth exceeds 100 cm, 
and reaches more than 200 cm in some depressional portions. In most 
parts of the region inundation occurs from late July, lasts more than 
six months (occasionally seven months), and is drained in January or 
February leaving some depressional swamps. In response to such immense 
flooding the peasants have exclusively grown broadcast-sown late varieties 
including the so-called 'floating rice' or khao khun nam-. Owing to lack 
of appropriate arrangements for water supply in the early period of 
cultivation and to excessive flooding in the latter part, the trans-
3
planting method of rice culture is almost totally impossible. Early, 
reclamation in the Retarding Basin, though restricted mainly to the 
northern part and to the areas along the main channels near Ayuttahya, 
possibly dates back to the fourteenth or fifteenth centuries as is the 
case in the Depression Belts. However, a considerable area in the 
southern part remained wilderness until the beginning of this century.
Early Canalled Lowland: This sub-region stretches over the
southern part of the Young Delta with Bangkok as its centre northwards 
along the Chao Phraya as far as around Pathumfhani, westwards to the Thachin 
(Suphanburi) river and eastwards to the Chachoensao area on the bank of 
the Bang Pakc?ng river. It corresponds roughly to Takaya's topographical 
region of the Deltaic High, and more closely to Fukui's agronomical 
region of 'the Less-flooded Delta' (Takaya, 1971b: 390-391; Fukui,
1976: 160-161). On the slightly elevated terrain, a relatively dense 
network of natural water courses can be observed compared with other 
regions adjacent in the Young Delta. In.addition to this quite a large
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number of man-made canals or khlpng have been excavated over a long 
period to provide intricate water systems which enable floods to be 
controlled effectively. Moreover, the marine alluvial soils covering 
most of the region are composed mainly of fertile non-acid materials 
which are well suited to wet-rice cultivation (van der Kevie, 1970:
1-12). Inundation occurs rather gently, lasts about five to six months, 
and in most places does not exceed 60 cm in depth (Kaida, 1973: 408).
Under such favourable conditions, a considerable part of the region has 
been traditionally given over to the cultivation of rice by the trans­
planting method, and the transition from broadcast-sowing to transplanting 
culture is still not complete. Compared with other regions of the Young 
Delta, riceland reclamation most likely took place at an earlier 
period. The initial reclamation must have occurred since or even before 
the capital moved to Bangkok at the close of the eighteenth century, 
and further substantial expansion of riceland was achieved in association 
with large-scale canal excavation during the 1860's and 1870's (Tanabe,
19 77: 30). As will be discussed later, the region was the most suitable 
frontier for the peasants to clear wilderness throughout the nineteenth 
century.
Late Canalled Lowland: This lowland lies in the central part of
the Young Delta between the Retarding Basin and the Early Canalled 
Lowland, and roughly corresponds to Takaya's Delta Flat, Fukui's 
'Canalled Lowland' and Kaida's 'Poldered Flat Delta' (Takaya, 1971b: 
387-390; Fukui, 1976: 156-162; Kaida, 1973: 407-408). This vast 
lowland with very little local relief mainly consists of three parts: 
the Rangsit canal area to the north-east of Bangkok, the central part 
of the West Bank project area to the north-west and the lower part of 
the Greater Maeklpng project area further west. The soils in the 
region are mainly heavy clay and acid-sulphate soils as in the southern
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part of the Retarding Basin. Flooded water stays for quite a long 
period of about six months, but the maximum depth in most areas does 
not generally exceed 100 cm, except in the southern part of the Rangsit 
canal area. Although the flood conditions have been much improved 
through the construction of canal systems which for decades have performed 
various functions of drainage and poldering as well as of irrigation, 
the broadcast-sown method of rice cultivation is still widely practised 
in the region. But due to the recent successful stabilisation of water 
conditions, cultivation in the West Bank project area has completely 
changed to the early-season transplanting method. Compared with the 
Early Canalled Lowland, large-scale reclamation in the region started 
later partly because of environmental difficulties, i.e. inaccess­
ibility into such a swampy and unhealthy wilderness. However, strong 
foreign demand for rice and the associated socio-economic situation 
since the 1880's onwards brought about an epoch-making boom in riceland 
reclamation, encouraging a huge number of peasants to settle the barren 
land (Tanabe, 1978: 58-67). A number of canals, which were essential 
prerequisites to securing means of access and water control, were 
excavated continuously in the region until the 1920's, mostly by private 
enterprise. Peasant reclamation was basically carried out along the 
lines followed by canal excavhtion projects.
The Delta type of rice cultivation, which is homogeneous in 
occurrence, can be thus classified into five subdivisions in terms of 
various relevant environmental factors and the process of peasant 
reclamation. Throughout the region various interrelated natural and 
technological factors seem to have formed a particular agricultural 
landscape within each subdivision. However, what is thought to be the 
most crucial natural element, among peasants in the delta is simply the
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water conditions, or, more precisely, the conditions of flood or nam
4
thuam. Except in such areas as the Old Delta Proper where recent 
irrigation improvement has achieved almost complete water control, 
conditions of nam thuam, even though much improved, are still the major 
concern among the peasants in most areas. As is the case in the 
intermontane basins, the delta peasants are deeply conscious of the 
topography from microrelief to extensive landforms, particularly in 
relation to the conditions of nam thuam. The landform of the lowland 
is generally called phiinthi rap, in which the peasants always distinguish 
the elevated part or thi dpn and the depression or thi lum. The 
distribution of thi dg>n and thi lum apparently reflects the hydrological ■ 
implications of nam thuam rather than relief features.
Figure 9 shows an east-west cross section through the site of 
Angthgng, which transects various farming sub-regions in the northern 
part of the delta. For the peasants living near Angthpng and Wiset 
Chaichan, until about 1950 the traditional rice cultivation was 
almost entirely restricted to the complex area of thi lum and thi dgn 
and the area of thi lum along the three main channels, which correspond 
to the Depression Belt and the Retarding Basin respectively. In the 
areas of thi lum,broadcast-sown fields or na wan with late varieties 
are distributed, while transplanted fields or na dam with medium-term 
varieties are found in the small area of thi dpn scattered along the 
levee slopes and .on the old levees. Of the late varieties, 'floating 
rice1 has naturally been selected in the extremely deep thi lum of the 
Retarding Basin. On the other hand, the areas on the Old Delta Proper 
entirely regarded as thi dg»n are the result of relatively recent 
reclamation mainly carried out since the 1950s. Natural inundation 
or nam thuam does not normally reach these areas of thi dgn, but
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instead, the modern irrigation system now supplying sufficient water 
has converted them to transplanted areas with high productivity.
The gently-rising terrain of the Old Delta Proper merges into
marginal alluvial fans on which rice fields are still expanding and on
which some natural forest vegetation survives. However, throughout
the delta the natural vegetation has almost disappeared owing to the
continuous progress of reclamation during the past centuries, the only
exception being very small areas of riverine forests. At least until
the first decade of this century, as shown in a series of topographical
5
maps compiled in the 1910's by the Royal Thai Army, a substantial part of 
the Old Delta Proper was certainly covered by mixed deciduous monsoon 
forest with ubiquitous dense bamboo thickets. In those days and even 
in later periods, the peasants in the upper delta probably derived 
benefits from these areas by utilising forest resources such as timber, 
fuels and other raw materials for their subsistence. But by the 1950's, 
the monsoon forests had been completely cleared, and had given way to 
extensive rice fields. On the other hand, in a considerable part of 
the Young Delta, except for some riverine forests and coastal swamps 
covered by nipa palm and mangrove, extensive swamp grasslands may have 
developed under the repeated monsoon flooding before going under the 
plough. For example, it is widely known that the vast lowland of the 
Rangsit canal area was entirely such a swamp grassland called 
Thung Yai (great grass field) to which, until canal construction started 
in the 1880's, herds of elephants came down from the higher woodlands 
(Smyth, 1898: Vol.l, 53). Contrasting to the northern intermontane 
basins, the deltaic environment has generally been less well endowed 
with forest resources. Under such circumstances peasant subsistence 
activities other than rice-growing are greatly restricted, though fishing
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flourishes throughout the delta. In such a deltaic environment which 
has been given over to rice monoculture, most peasants have no 
alternative but to obtain substantial supplies of vital commodities from 
outside the region. This means that within the deltaic environment, 
peasants find it more difficult to maintain a subsistence economy 
than do peasants in the intermontane basins.
2. Farming Technology
Since the completion of a huge diversion dam at Chainat and the 
subsequent improvement of irrigation networks in the 1960 ’ s , the entire 
delta region has come to be served by a magnificent water control 
scheme. Flooding has been artificially regulated fairly well, especially 
in the Young Delta,and the irrigated area has increased very substantially 
through distributing the waters of the Chao Phraya over the Old Delta 
Proper where hitherto flood water had hardly reached. In most parts of 
the delta the present annual flooding is no longer the natural inundation 
which occurred in the old days but a highly modified one, controlled to 
various degrees, depending on locality, by the new main canals and by 
more intricate tertiary canal networks and regulators. Nevertheless, 
except for the newly irrigated lands mostly opened up in the Old Delta 
Proper, the flooding or nam thuam is still the most significant 
element for the deltaic farming system.
Before the completion of the Greater Chao Phraya project, the 
inundation water, which overflowed from a number of effluents and canals 
linked to the main river channels, seems to have been one of the major 
water resources for rice-growing in most parts of the delta. However, 
since inundation occurred normally from July in some areas of the 
Depression Belts and from August or September in most parts of the Young
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Delta, water supply must have depended on rainfall throughout most of 
the first half of the growing season. The annual large-scale flooding 
used to be so unreliable in its intensity and duration from year to year 
that inundation water was too deep and stayed too long in some years 
and was too shallow and stayed for too short a time in others. Such 
fluctuations of the flood regime seriously affected yields and 
frequently caused disastrous droughts and floods (Thailand-Ministry of 
Agriculture, 1957: 137). Despite such an irregularity in pattern, the 
natural flooding certainly performed a significant role in water supply, 
though only during the second half of the growing period, for rice- 
growing in most areas of the delta. By contrast to the highly 
artificial muang fai irrigation system which can provide relatively 
stable water supply to rice fields, the water environment of the delta 
farming was dominated by far greater uncertainty.
As many scholars have suggested, a dense network of numerous 
canals or khlpng^ developed, particularly in both Canalled Lowlands, 
from the mid nineteenth century up to the first quarter of this century.
For the peasant of the delta, the khlpng served as a communication
route for the neighbourhood and as a trading route for cargo boats
(riia krachaeng) laden with paddy. At the same time they provided water
for bathing, laundry and for drinking water in the. dry season. The
more significant function of the khlpng, particularly since the late
nineteenth century, was to provide the peasants with a means of access to wilderness
to be cleared in the boom of riceland reclamation. However, if the
modern concept of irrigation for rice-growing is confined to
supplementary irrigation in the vegetative growth period, those
traditional khlpng by no means performed irrigation functions during
that period (Graham, 1924: Vol.2, 35). Most khlpng in the delta
X4X
opened directXy to natural river channels, and with the exception of 
the Rangsit canai constructed at the turn of the century, they were 
not equipped with gates or reguiators. They, therefore, couXd receive 
the water to be distributed to the fields through the tertiary khlpng 
(excavated mainiy by peasants) oniy when the rivers reached their high­
est XeveX from August onwards (van der Heide, 1903: 27? Graham, 1924: 
Vol.2, 35). With such technological inefficiency, those traditional 
khlpng clearly differ from 'irrigation canals', through which irrigation 
water can be supplied to fields even during the period of water 
deficiency by conservation of water and by regulation of its levels, 
and were thus termed "inundation canals" by van der Heide (van der 
Heide, 1900; p.25-28, 32-33).
Under such circumstances, the water environment of the Delta type 
of farming before the Greater Chao Phraya project, was basically 
characterised by total dependence on monsoon precipitation in the 
first half and almost uncontrolled inundation in the second half of the 
growing period. This being the case, the cultivation method was 
generally naturally restricted to broadcast-sowing rather than trans­
planting, which requires an intensive water supply during the first 
half of the growing period. However, the khlpng could, to some extent, 
contribute to diversification of this pattern, and transplanting was 
practised in some areas where peasants could obtain water from the 
canals by lifting. In those areas a traditional water raising device, 
or rahat ,used to be installed on the bank of the khlpng in order to 
supplement the supply of rain water to the fields. The rahat, probably 
of Chinese origin, consists of a wooden trough and an endless chain of 
wooden dippers for lifting water through the trough, and it is supported 
against the bank with its lower end submerged in the khlqng. It used
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to be operated by men treading on pedals or using hand cranks, and was
occasionally provided with a windmill to supply motive power (Thompson,
7
1906: 177; Pendleton, 1962: 140). It could raise water usually to a 
height of 50 to 100 cm and to a maximum height of 150 cm. This locally 
manufactured device was an essential implement for transplanting along
g
the main and tertiary canals throughout the delta for a century. With 
respect to the usage of traditional devices and implements, it should 
be noted that they could only be employed in smaller areas along the 
khlpng, and could only make good the deficiency of rain water when this 
was relatively slight. What is also important in this practice is the 
fact that it used to be essentially an individual matter which required 
no sort of co-operation with others. Though on some occasions they may 
be lent out to others, the rahat, like other farming implements, were 
mainly possessed by individual households and were utilised purely for 
irrigating their own fields. The supplementary irrigation in the delta 
which has been practised on a small-scale individual basis is quite 
different from collective forms of irrigation in the intermontahe basins.
Under such water conditions and farming practices the Greater 
Chao Phraya project started in 1952 and has been fully operational 
since the early 1960's (Figure 10). The primary objective of this vast 
project, which determined the engineering design and irrigation capacity 
of the whole scheme, was originally to stabilise the harvest and to 
increase yields of main season rice. The emphasis was laid on the 
improvement of main season cultivation in the areas already under the 
plough, though later, particularly since the late 1960's, the 
increased expectations of the government have shifted to the development 
of the conditions necessary for off-season cropping (Small, 1973: 10; 
Kaida, 1978: 232-233). At the. same time the project has also aimed to
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increase the irrigated area in the marginal lands of the delta by 
distributing the waters of the Chao Phraya over as large an area as 
possible (Kaida, 1978: 220).
In order to achieve the main objective, a diversion dam at
Chainat and trunk canals provided with distribution systems have been
constructed to supply water in the first half of the cultivation period
as well as to control natural inundation in the Young Delta. In most
areas of the Old Delta Proper, which are characterised by a gentle
slope and by numerous small effluents, gravity irrigation systems
similar to those in the intermontane basins were applied with five
trunk waterways,three of which are newly excavated and two of which are
canalised natural distributaries: the Suphanburi and Npi rivers.
Along the two new modern canals running through the eastern and western
marginal areas much wilderness has been converted to arable land watered
from these canals. On the other hand, the vast terrain of the Young
Delta, being too flat to apply gravity irrigation, is irrigated by
the conservation of water in a polder-like land provided with canal
networks and dikes. The existing khlpng constructed in the Canalled
Lowlands from the last century are fully utilised as creeks to store water
and to demarcate divided tracts. Through these networks, irrigation
water now reaches most areas of the Old Delta Proper in the first half
of the cultivation period, while in other regions natural inundation
has been controlled to a greater degree than before over an area wide
enough to stabilise main season cropping as.a whole. Moreover, mainly
in the Old Delta Proper where gravity irrigation was introduced, a
systematic improvement of terminal networks has taken place under the
Ditches and Dikes Act (1962) under the direct execution of the RID, in
order to facilitate more effective distribution of water to each farming 
9
plot.
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All these improvements of the Greater Chao Phraya project certainly 
seem to contribute to the stabVisation of main season rice cultivation 
in most areas of the delta. Former crop damage by drought and flooding 
has been significantly reduced in area. The shift in cultivation 
method from broadcast-sowing to transplanting, which is one of the changes from 
which the best results were expected following irrigation improvement, shows steady 
progress , particularly in the Old Delta Proper with the advantage of the Ditches 
and Dikes' project. The area in transplanted rice, which covered only 
22 per cent of the whole delta before 1957, increased to 35 per cent in 
1964, and 55 per cent in 1970 (Kaida, 1973: 409). In the northern 
region of the Greater Chao Phraya project, which includes the Old 
Delta Proper, the Depression Belts and the upper part of the Retarding 
Basin, Leslie Small estimates that 16 per cent of the total planted 
area shifted from broadcast-sowing to transplanting by 1969 (Small,
1972: 181). The conversion to transplanting with well-controlled’water 
supplies enables peasants to apply chemical fertilizer and herbicides, 
which eventually leads to increased yields. Such a logical result 
was expected following the water control project, and seems to.have ■ 
been realised to some extent, at least in some areas where the conversion 
has been a c h i e v e d . A l l  these improvements in main season rice 
cultivation are believed to be attributed, to a considerable degree, to 
the vast-scale government irrigation project carried out during the 
last decades.
Nevertheless, some problems have been brought about by the progress 
of the water control project and the change in flooding patterns. One 
of the major problems is associated with the regional disparities in 
receiving benefit from the huge scheme. For example, as previously 
mentioned, the Old Delta Proper enjoys advantageous water supply by
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gravity irrigation throughout the growing season, whilst the Depression 
Belts suffer from excess water drained off from this region. Within 
the Depression Belts, the same situation occurs.^ The fields on the 
levee slopes receive an ample supply even in the period of water 
shortage and may drain the excess water to the backswamp area during 
the flooding season, so that the water conditions in the latter are 
unstable and fluctuate rather more than before the irrigation improve­
ments. In the huge Retarding Basin the conditions of prolonged and deep 
inundation have by no means changed sufficiently to improve the
traditional broadcast-sowing culture even after the completion of the 
12project. The huge scheme of the water control project has thus 
still left a considerable area where water conditions have hardly 
improved at all or may even have deteriorated.
A more significant and fundamental problem may lie in the social 
aspects of irrigation. Contrasting with most of the muang fai systems 
in the intermontane basins, all irrigation projects in the delta have 
been initiated and carried out from construction to operation and 
maintenance exclusively by the government. Even in the construction of 
terminal networks, the government has undertaken the overall responsi­
bility for the projects, even though the Ditches and Dikes Act 
prescribes that the peasant users shall carry out the construction 
individually at their own expense. It can be said that the government 
has been entirely responsible for irrigation in the delta and the 
peasants' contribution and participation has been almost minimal. The 
peasants in the Delta type of farming have thus developed little social 
organisation to control water conditions, and even after the Greater 
Chao Phraya project they remain unlikely to do so. This is partly 
because the traditional farming system characteristic of the delta
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has been strongly dependent on the natural flooding and the peasants
13have been able to respond only passively to its nature. Also the
recent irrigation projects brought about improvements in conditions, but they were
not extensive enough to drastically change such a traditional farming
system and the peasants' view towards nature. Even though crop
damage has been reduced markedly and the average yield of the total
area has considerably increased, the traditional farming pattern has
remained basically unchanged in many parts of the delta, except in some
areas where gravity irrigation has been effectively adopted in the Old
Delta Proper, and the southern part of the Early Canalled Lowland where
early season cultivation was recently introduced. In most regions
the broadcast-sowing continues to rely on rainfall, and traditional
transplanting cultivation can mostly be carried on by individuals
using water-raising devices or, in many cases, the more effective but
expensive power pump. Tiding over the water-shortage period in such
ways, both the traditional methods of cultivation are still basically
dictated by the conditions of nam thuam throughout the second half of the
cultivation period. Although the RID operates and maintains the entire
scheme of water control by dividing it into some forty tracts, the water
conditions in relatively smaller areas are actually beyond the control
of peasant communities or individuals. In contrast to the intermontane
basins, the water resources still remain unmanageable and uncertain when
it comes to actual farming in most areas of the delta.
The farming technology of the delta region reflects different water 
conditions and is thus characterised by a complex distribution of the 
broadcast-sowing and transplanting methods. The technical differences 
between the two basically lie in the series of farming operations 
during the first half of the growing period. The broadcast-sowing culture
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in the delta is generally characterised by two farming stages which 
present a rational and efficient adaptation to the uncertain water 
condtions. The first is land preparation/which traditionally took place 
after the beginning of the monsoon rains, giving sufficient moisture to allow 
buffalo ploughing. The start of farming was dependent almost entirely 
upon the uncertain pattern of monsoon precipitation, though this 
problem has become overcome technically' by the introduction of tractor 
and power tiller ploughing in recent years. At the second stage, this 
method is characterised by direct seed-sowing on the main plot without 
the transplanting of seedlings at a later period. This operation also 
requires timing to adjust to monsoon rainfall. After these operations 
are completed, the plot remains almost untouched and is subject to 
inundation up to the harvesting time. In contrast to the broadcast- 
sowing cultivation, the transplanting cultivation practised in the 
delta is basically similar to that in the intermontane basins, though 
there are many technical differences in detail.
Throughout the farming operations, broadcast-sowing culture is 
relatively less labour-intensive than transplanting culture 
practised elsewhere, whether in the intermontane basins or in the delta.
This is mainly derived from the fact that the broadcast-sowing culture 
does not involve labour-intensive and sophisticated operations such as 
nursery culture and uprooting-transplanting, which are an essential 
concomitant to the transplanting culture. Thus in the broadcast- 
sowing culture the peak period of intensive labour demand occurs 
normally only in harvesting, while there are two peak periods at 
uprooting-transplanting and at harvesting for the transplanting culture. 
Throughout the delta region the traditional co-operative labour 
arrangement, which used to provide a necessary supplement to the
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domestic labour of households in these operations, has markedly 
declined over recent decades. Instead, wage labour has now become the 
most reliable and inevitable labour resource in most localities of 
the Delta farming region.
The spatial distribution of the two cultivation methods can be 
shown in Figure 11 for the 1977 cropping season. The broadcast-sown 
field, or na wan,was once apparently predominant throughout the delta, 
though it has gradually been reduced in area with the advance of 
irrigation improvement to about 45 per cent of the total planted area 
in 1970 and probably to about 40 per cent in 1977. As shown in the 
figure, broadcast sown rice characterises the backswamps in the 
Depression Belts and the Retarding Basin, where the prolonged deep 
flooding occurs. In the Late Canalled Lowland where it was once 
predominant, the area in na wan is decreasing particularly due to the 
recent development of the early season rice cultivation by transplanting 
in the West Bank project area. The transplanted field, or na dam type of 
cultivation, on the other hand, was traditionally practised by collecting surface 
drainage water in addition to rainfall supplies on the levee slopes in 
the Depression Belts and by water-lifting from the khlpng in the Early 
Canalled Lowland and in some areas in the Late Canalled Lowland. As 
previously mentioned, the area of na dam was expanded into the Old 
Delta Proper, and increased in both Canalled Lowlands during the past 
decade after the completion of the Greater Chao Phraya project.
This distribution pattern of the two cultivation methods is a 
result of peasant adaptation and is almost completely determined by the 
present water conditions and the degree of - irrigation improvement.
Both methods of cultivation have been perpetuated, depending on the 
changing water conditions, throughout the history of the region, and
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are thus conspicuous elements in the Deltaic farming system today. By 
creating an increasingly artificial irrigation environment, the 
government is intending to facilitate the shift from na wan to na dam. 
However, broadcast-sowing which is more strongly dependent on the 
deltaic environment will remain one of the most efficient methods, 
since perfect control of inundation in certain small areas is hardly 
possible.
In contrast to the intermontane basins, the paddy lands of this
region are overwhelmingly devoted to non-glutinous rice cultivation
both for consumption and for disposal in the market, and glutinous
rice cultivation is minimal. From an agronomic point of view, non-
glutinous rice and its cultivation are believed to have appeared in this
delta sometime after the eleventh century, and the predominance of
14non-glutmous rice cultivation was rapidly accelerated with the
advance of export-rice production in the latter half of the nineteenth
century (Watabe, 1976: 112). At present, most peasants in the region
are non-glutinous rice eaters, though they consume a small amount of
glutinous rice to make sweetmeats. In most provinces in the delta the
area planted to non-glutinous rice amounts to more than 98 per cent of
the total planted area under rice cultivation, apart from in Lopburi (97.9
15per cent) and Saraburi (96.6 per cent), in 1965 (Thailand, 1968: 70-71). 
Contrary to the subsistence outlook which characterised the intermontane 
basins, a considerable part of the non-glutinous production in this 
region is marketed for export. Most peasant cultivators in the delta 
have long been more deeply involved in the rice market economy than in 
any other region since the late nineteenth century, and the region still 
remains a major export-rice producing area (van der Heide, 1906: 90-91; 
Ingram, 1971).
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As previously mentioned, the average yield in the delta has increased 
and is now comparable with that in the intermontane basins since the 
completion of the Greater Chao Phraya project. However, the yields vary 
considerably from place to place as shown in Table 11. Although the 
figures are given by province and do not precisely represent the area 
within the Delta farming region, the general tendency of regional 
variation in yield is apparent. The higher yield of 33 to 46 thang 
per rai (2.1- 2.9 tonne/ha) is mainly attained in the Depression Belts 
and in the Old Delta Proper, particularly in the four provinces namely 
Chainat, Singburi, Angthpng and Suphanburi. The lower average yield 
of 27 to 33 thang per rai (1.7- 2.1 tonne/ha) is represented by the 
Retarding Basin, the Late Canalled Lowland and the Early Canalled 
Lowland. Such variation in the average yield does not necessarily 
reflect precisely differences in cultivation methods. In certain 
areas, such as backswamps in the Depression Belts, yields from the 
traditional broadcast-sowing method have been relatively stable and 
even higher than those from the transplanting cultivation on the 
adjacent levee slopes. Moreover, the yield of the transplanting
f
cultivation in the Rangsit canal area in the Late Canalled Lowland is . 
normally lower than 30 thang per rai (1.9 tonne/ha), comparable with 
that of broadcast-sowing cultivation in the Retarding Basin near 
Ayutthaya (Fukui, 1978: 252). These differences in yield seem to 
reflect to a considerable degree differences in natural soil fertility 
as much as differences in the cultivation methods employed: the 
recent alluvial soils of the Depression Belts are more fertile than 
the acid-sulphate soils found in the Retarding Basin and the Late 
Canalled Lowland. The yearly fluctuation of yield is low in the Old 
Delta Proper, apparently due to the well-controlled gravity irrigation 
system, but in the rest of the area it remains large. This is probably
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TABLE 11: Average Yield in the Delta Farming Region
Sub-region Province Average yield, 
thang/rai
1973-1979
tonne/ha
Depression Belts and 
Old Delta Proper
Chainat 35.3 2.2
Singburi 45.5 2.9
Angthpng 38.8 2.5
Suphanburi 32.9 2.1
Lopburi 31.2 2.0
Saraburi 34.5 2.2
Retarding Basin
Ayutthaya 29.3 1.9
Late Canalled Lowland
Pathumthani 31.0 2.0
Nonthaburi 29.3 1.9
Nakhpn Pathom 33.3 2.1
Samut Songkhram 21.5 1.4
Nakhon Nayok 29.5 1.9 .
Chachoengsao 31.3 2.0
Early Canalled Lowland
Bangkok 32.7 2.1
Thonburi - -
Samut Prakan 29.8 1.9
Samut Sakh(pn 27.0 1.7
Total 32.7 2.1
Total in the Intermontane Basin 45.2 2.8
Total in the whole country 25.7 1.6
Source: Thailand-Ministry of Agriculture, 1978: 16-19.
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due to the uncertainty of rainfall and inundation still prevailing 
in the Delta farming region.
3. Socio-economic Conditions
(1) Peasant Farming as Petty Commodity Production
Table 12 shows some basic farming data for seventeen provinces
in which the entire province or more than 50 per cent of the total
paddy area lies within the delta farming region. The figures from
these seventeen provinces, therefore, do not indicate precisely the
data for the delta region, for they might include statistics from
areas outside the delta. It is convenient, however, to consider here
that these figures roughly represent the general trends of the Delta
type of farming. With the average of 22.2 rai (3.6 ha), the farm size
in the region is large, indeed about 3.5 times the average in the
intermontane basins. The extensive cultivation of more than 29 rai
(4.6 ha) in Pathumthani, Nakhpn Nayok and Chachoengsao provinces is
associated with the development of tenancy under the accumulation of
large holdings by absentee landlords since the beginning of this 
16century.
Reduction of farm size caused by the subdivision of holdings over 
generations seems to have occurred in the same way as in the intermontane 
basins. According to Prince Dilock, at the turn of the century many 
households operated as much as 80 to 100 rai, in some cases as much as 
200 rai under the favourable water conditions in depressions (Dilock, 
1908: 98). According to the data of the seven villages surveyed by
Zimmerman in the early 1930's the average farm size was 38.8 rai
(Zimmerman, 1931: 25-28). The post-war community studies in the
vicinity of Bangkok give 33.9 rai in Bang Chan in 1948, 30.7 rai in
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1953, and 26.5 rai in Bang Khuat in the 1950’s (Sharp et: ah, 1953:
140; Kamol, 1955: 57, 52; Kaufman, 1960: 241).
Although the average yield is lower than that in the intermontane
basins, larger farm size, in general, results in a considerable gross
production, which amounts to 724 thang (7.3 tonnes) on average. In the
same way as in the case of the intermontane basins, taking the per
capita milled rice consumption of 166.7 kg (Thailand-National
Statistical Office,.1964: 7, Table 1; Dixon, 1974: 2), and the average
size of farming household of 5.9 person/household, the necessary paddy
equivalent for yearly consumption per household will amount to about
163 thang (Table 8). This suggests that peasant households
with an average farm size can produce a moderate surplus, enough for some
rice to be disposed in the market in addition to that required for
subsistence consumption. However, it should be noted that despite the
relatively low input of domestic labour, the increasing use of hired
labour, together with the employment of power devices and other kinds
17of industrial input,raise production costs considerably. When 
production costs, including land rent which varies from 30 to 40 per 
cent of the gross product, is deducted from the gross production, a 
tenant.cultivating an average farm size of 22.2 rai seems to be able 
to afford only a slender livelihood. Whatever the case, it is 
reasonable to assume that the rice farming of the delta, where 
technology is less labour-intensive and farm size greater than in the 
intermontane basins, has a general tendency towards commodity 
production.
It.is more difficult to estimate a viable farm size for maintaining 
the minimum subsistence level of living for delta peasants than in the case 
of the intermontane basins. Since the greater.proportion of produce is
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disposed of in the market, the yearly fluctuation of the farm gate
paddy price has a crucial effect upon the cash income of peasant
producers. For example, in 1971 and 1972, when the.farm gate paddy price
in Ayutthaya fell to about 9 baht per thang, even peasants owning
50 rai suffered heavy deficits, while in 1975 thanks to the high price
of about 25 baht per thang, a peasant with 20 rai could more or less manage
on his gross cash income which amounted to about 10,000 baht. In
estimating the minimum viable size, we must also take into account the
extremely high cash expenditure for consumption which could be as much
18as twice that in the intermontane basins. In 1976 one source suggested 
25 rai as the proper minimum size for the delta region, a little higher 
than the average operating farm size of 22.2 between 1973-77 (Investor, 
1976: February).
Table 13 portrays the circumstances with respect to peasants in 
a village in Ayutthaya province in 1975. According to a survey under­
taken in this village b y ■the author, the socially expected size for 
minimum subsistence varies from 20 to 25 rai. As in the case of 
Chiangmai every peasant in Ayutthaya knows the size of land and harvest 
which could support his family at the minimum subsistence level. For 
every village peasant, as with Chiangmai, the size of harvest, assuming 
possible fluctuations in average yield, and the size of home consumption 
are of great importance in his reckoning of the production economy.
As in the case of Chiangmai, the necessary paddy for home 
consumption is called khao kepwai kin (literally, paddy for home 
consumption), and is customarily said to amount to about 40 thang 
(800 litres or 400 kg) per person per annum in Ayutthaya, which is 
slightly lower than that required in Chiangmai. However, the peasant 
concept of khao kepwai kin, which represents the use values produced,
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is different in its composition from that expressed in Chiangmai.
While Chiangmai1s concept includes, in addition to paddy for food, 
various particular purposes such as contribution to the wat, barter 
and a specific reserve, the calculations for Ayutthaya include only the 
necessary paddy for food and a reserve. Contributions to the wat are 
usually made in cash, though a small amount of boiled rice and other 
food are put in the bowls of Buddhist priests every morning, and 
barter has completely been replaced by monetised exchange in the 
daily life of Ayutthaya. Therefore Ayutthaya's concept of khao kepwai 
kin has excluded these items which still constitute important parts of 
subsistence production in Chiangmai village. The portion retained as 
a reserve within Aytthaya's khao kepwai kin is said to be approximately 
20 thang of paddy per household, which is lower than the 25 thang in 
Chiangmai village. This portion is utilised for ceremonial purposes, 
entertainment, gifts to kinsmen and so on. However, what is said to 
be the reserve appears to be sold actually in many cases.
Given a socially expected farm size (20 to 25 rai), most peasants 
assign a greater proportion of the gross product to market disposal, 
which accounts for about 58 to 75 per cent of the total after removing 
the necessary amount for home consumption and seed. But in actual 
cases the proportion for market disposal seems to be higher than these 
figures; due to the need for cash income to meet increasing production 
costs and household domestic expenditure, including debt repayment.
It is commonly observed in Ayutthaya village that when yields per rai 
fall, many peasants are compelled to sell more paddy, often at the 
expense of what is available for their khao kepwai kin. There are 
many cases of tenants and even some owner-operators cultivating 20 to 
25 rai, who have to sell most of their production, leaving nothing or
160
a minimal 50 - 100 thang of paddy to sustain consumption for a few 
months, after which they have to buy milled rice at the market.
We should note here that even though Ayutthaya's peasants
dispose of a much greater proportion of their products in the market,
they do so not only for entrepreneurial profit but also for the
domestic requirements of the household in the same way as seen in the
intermontane basins. Such a characteristic of peasant petty commodity
production which Galeski calls 'the identification of the enterprise
with the domestic economy of the family household' can be widely
19
observed throughout the delta (Galeski, 1972: 10-11).
(2) Development of Tenancy
It has been shown by many scholars that tenancy is widespread
within the Chao Phraya delta (Sternstein, 1967: 23-26; Tomosugi, 1969:
20
294^333; Niphon, 1974: 308-445; Turton, 1978: 109-113). Although 
figures are given by provinces, and do not necessarily reflect 
precisely the situation in the Delta farming region, Table 14 indicates, 
to some extent, the pattern and magnitude of tenancy in recent years.
The area of land rented in the seventeen provinces accounts for 38.35 
per cent of the total area of land under tenure, about 16.3 million rai, 
of which about 8.0 million rai may be in the delta farming region.
Obviously, this figure indicates not the ratio of land rented in the 
delta proper but the ratio for the whole area including marginal fans 
and terraces in which the area of land rented would apparently be 
smaller. In order to obtain a more realistic picture of tenancy in the 
delta we need data relevant to the region, which are given by lower administrative 
units. The only reliable source of such data appears to be the 1967/8 
land tenure survey conducted by the Ministry of National Development in
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twenty-six provinces of the central region. This presents land tenure 
data by districts. In dealing with the data given in the 1967/8 survey, 
Tomosugi divides all districts into two regions: 95 districts in the
Chao Phraya delta region and 73 districts in the outer region, and 
rearranges the data by regions (Tomosugi/ 1970: 13-14) as shown in 
Table 15. The area covered by the 95 districts including the marginal 
areas is still more extensive than the Delta type of farming region 
with which this study is concerned, but it may be considered as a 
fairly accurate indication of the realities of the tenancy situation of the 
delta. The data show, that about 60 per cent of all households are 
tenants or part tenants, and indeed rented land amounts to nearly 50 per 
cent of the total area. Such a high ratio of tenancy is in marked 
contrast to the outer regions of central Thailand, and to the intermontane 
basins as a whole. It should be said that the Delta type of farming 
region is unique in terms of the prevalence of tenancy.
With respect to the regional pattern of tenancy, there seems to 
be a certain tendency related to the historical process of reclamation 
which we have briefly discussed in terms of the sub-division of the 
Delta type of farming system. As shown in Table 14, high ratios both 
in households renting land and in the area under tenancy characterise the Retarding 
Basin: for example, Ayutthaya; the Late Canalled Lowland: Pathumthani, Nonthaburi,
Nakhpn Nayok and Chachoengsao; and the Early Canalled Lowland: Samut
Prakan. A considerable proportion of the riceland in these provinces 
was recovered from wilderness after the end of the nineteenth century 
as a result of large-scale reclamation accompanied by privately financed 
canal projects (Tanabe, 1978 : 58-67). This implies that in those 
provinces large-scale reclamation ,is most likely to have been responsible 
for the formation of tenancy under great absentee landlords. On the
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other hand, the ratios are relatively low in the Old Delta Proper and 
Depression Belts: Chainat, Singburi, Suphanburi and a part of
Angthpng, where small-scale peasant reclamation has predominantly 
proceeded throughout history, being less affected by the boom in 
riceland reclamation around the turn of the century. At the same 
time, the development of the Great Chao Phraya project provided 
opportunities for peasant reclamation in the newly opened frontier of 
the Old Delta Proper during the 1960's, and seems to have contributed to 
some degree to restraining the rise in the ratio of rented land in these 
provinces. In both Lopburi and Saraburi provinces, the western parts 
included in the delta constitute an old rice-growing area, while the 
land utilisation of the eastern parts stretching into the hilly terrain 
have been largely characterised in recent years by upland cultivation,
21
particularly the cultivation of maize for export since the late 1950's. 
Reflecting such differences in land utilisation and associated reclam­
ation processes, the western parts of both provinces show a relatively 
high ratio of rented land, while most peasants in the eastern parts 
have recently gained their own land for upland cultivation (Thailand- 
Ministry of National Development, 1968: Table 15-18). Thus it seems 
to be quite common that the degree of tenancy varies considerably within 
smaller areas. However, it is nevertheless possible to argue that tenancy 
is more widely prevalent in the Delta type of farming region as a whole 
than in any other region* and there has been a particularly striking 
development of tenancy under great absentee landlords especially in 
the Retarding Basin, the Late Canalled Lowland and in part of the Early 
Canalled Lowland.
Within such a general pattern, we can recognise the widespread 
prevalence of two types of tenancy: that under petty local landlords
and that under absentee landlords, as in the case of the intermontane
16b
basins. We have seen the predominance of renting by petty local
landlords in the intermontane basins as a whole. In the Delta farming
region, conversely, the renting by absentee landlords who are middlemen,
rice-mill operators, traders, and officials living in provincial or
district towns and sometimes in Bangkok, is more commonly observed.
These absentee landlords, many of whom own over 200 rai have accumulated
their large holdings over many decades through inheritance, purchasing
22
and foreclosing the mortgages of indebted smallholders. Acting
\
simultaneously as urban capitalist entrepreneurs, these absentee
landlords often perform the role of moneylender or nai thun to peasants
in the countryside. Their investment in land, often being of a purely
speculative nature, seems to have steadily taken place in areas
adjacent to Bangkok, especially since the 1950's (Kamol, 1955: 71;
Investor, 1975: August; Turton, 1978: 111). As a rule most of these
absentee landlords have few relationships with the village communities
in which their holdings exist, aside from the collection of land rent
and moneylending to the peasants. Onlike petty local landlords
who still remain within the villages, their relationships to tenants
are established completely outside the village communities. Where a
23
landlord is very powerful his agent or nai kpng , who may be a town 
resident or a village dweller,often takes over the management of his 
holdings, keeping in contact with the tenants.
Among a great number of absentee landlords there are a handful 
who own several hundred rai and occasionally over 1,000 
rai, and most of whose landed properties have derived from speculative 
accumulation of land over many decades, especially from the large-scale 
reclamation since the turn of the century. Tenancy under such great 
landlords has developed extensively in a few provinces, as mentioned
166
above. One of the most well-known areas where this form of landlordism
has developed to a serious extent is the Rangsit canal area which was
excavated by the Siam Canals, Land and Irrigation Company in Pathumthani
and adjacent provinces north-east of Bangkok around the turn of the 
24
century. Under the general tendency towards the establishment of
private landownership during that period, the government 
contract awarded in 1888 recognised that all unowned land within 40 sen 
(1,600 m) on either side of the new canals would become the possession 
of the company from the time of construction (P.K.P.S.: Vol.11, 237-244).
In this way, the company was able to sell huge areas of land to members of the royal 
family, noble officials, and peasants. The large-scale reclamation in the Rangsit 
canal area, together with other numerous canal enterprises carried out 
in that period by members of,the royal family, noble off icials and inf luential 
Chinese, was greatlysignificant in the developmental process of the Delta type of 
farming system, confirming landownership of the adjoining lands and 
leading to the development of an extensive absentee landlordism aimed 
at the collection of land rent.
Indeed, the large-SGale reclamation which lasted from the 1880's to 
around the.1920's was of profound socio-economic consequences because 
it illuminated the destruction of the traditional subsistence farming 
among the peasants, at least for those in some provinces in the lower 
part of the delta. In these areas?significant changes under absentee 
landlordism were brought about, as Walter Graham has written: "the
small peasant proprietor tends to disappear, giving place to the great 
land-owner of the royal family or the nobility, and for this reason 
... the old custom of communal labour is falling into disuse, the work 
being done by large numbers of Lao coolies who come down from the hills 
every year and hire themselves out for the season" (Graham, 1924: Vol.2,
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15). Absentee landlords/ mostly resident in Bangkok, rented out large
amounts of land to peasants in search of land,at a great profit
(Thompson, 1906: 182). Those peasants who became tenants•are supposed
to have been mainly the landless migrating from the previously developed
and densely populated areas in the Depression Belts and the Early
Canalled Lowland. Another major group absorbed in reclamation,
especially in the Rangsit canal area,were Lao-speaking, peasants who
had seasonally migrated from the North-east (Isan) to be employed in
harvesting and transplanting and subsequently settled in the area as
25
tenants or rural labourers. In addition there seem to have been a
great number of debt slaves or that who had to continue to work on their
landlords 1 estates without pay until they redeemed themselves from
26servility at their individual redemption price (kha tua). It may be 
suggested that after the abolition of slavery in 1905, some of 
these that became tenants and some remained landless rural labourers 
or simply fled due to heavy debts.
Under the absentee landlordism which spread rapidly from the end of 
the nineteenth century with the development of reclamation, land 
disputes between tenants and landlords or their agent, nai kpng, arose 
in various areas. In the Rangsit canal area in particular, many 
tenants suffered acutely from exploitation by landlords, as a large 
number of documents record. An inquiry into landownership relations 
in this area by the Ministry of Interior in 1906, for example, cites 
cases of arbitrary increases in land rent by landlords and increasing 
impoverishment of tenants under intolerable burdens of indebtedness 
and high land rent (K.S. 3.1/11). In order to meet the cash expenditures 
in production, the tenants frequently had to borrow money from the 
landlords at extremely high rates of interest. When the crop failed and
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they could not pay the rent or interest, landlords refused to reduce 
rents, and a considerable number of tenants simply fled away. Large 
estates owned by great landlords in the area, as a consequence, 
perpetually suffered from labour.shortage at the beginning of this 
century. At the time of Zimmerman's survey in the Rangsit area, 
there remained extensive poverty under the great absentee landlords 
throughout the 1930's (Zimmerman, 1931: 305) and this has continued to 
exist even in the post-war period.
Tenancy under the great absentee landlords has survived up to the 
present, notably in the five provinces of Pathumthani, Nakhpn Nayok, 
Chachoengsao, Ayutthaya and Samut Prakan. According to a record of 
the Department of Land in 1948, cited by Pringle et al. (Table 16), great 
landlords owning over 1,000 rai numbered 153 in the delta farming region, 
most of them in these provinces. As for the situation .in 1969, Krirkkiat 
gives detailed data of 127 great landlords in the four provinces, citing 
their names, addresses and size pf holdings. Between 1948 and 1969, the 
number of landlords increased considerably in the three provinces, while 
Pathumthani province shows a decrease from 54 to 18. In the four provinces
the area of land owned by the great landlords in 1969 amounts to 
363,130 rai. Taking figures in 1973 in place of those unavailable in 
1969, it accounts for 7.6 per cent of the total land under tenure and 
13.3 per cent of the total land rented in 1974. Most of these landlords 
are wealthy individuals including members of the royal family and high-ranking 
officials, some companies such as Siam Canals, Land Irrigation Company and 
some Ministries, of which the biggest landlord, a late royal descendant, 
maintains a holding of 52,129 rai in 256 plots. Besides these, there 
is a fair amount of royal demesne or thidin sapsin suan phramahakasat 
(land owned by the king), most of which is ricelahd customarily
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called na luang.or royal riceland, and has been leased to individual
peasants under the jurisdiction of the Office of the Crown Property from
the turn of the century. However, most of the na luang existing in the
delta and adjacent areas, amounting to about 50,000 rai, .were
granted to the Office of Land Reform for Agriculture as
resources for land reform in 1975, in the face of the rising peasant
28movement and general atmosphere for land reform. The kings were 
actually great landlords in the delta since the end of the 
nineteenth century.
Apart from absentee landlords, small-scale renting between petty 
local landlords and tenants is also a notable feature of tenancy in the 
Delta type of farming as it is in the intermontane basins. Local 
landlords owning about 50 to 200 rai, but rarely exceeding that figure, 
rent out a part or sometimes all of their holdings to villagers in the 
same or nearby villages. They are basically village dwellers working 
a part of their holdings or retired from farming due to old age and 
other reasons. Distinguished from tenancy under absentee landlords 
which has developed in close relation with the urban capitalist sector and, 
in some areas, rooted in speculative accumulation of land during 
large-scale reclamation, small-scale renting by local landlords is 
basically a result of the development of peasant farming by rich 
households. Where absentee landlordism has developed extensively over 
vast tracts and absorbed small holdings as mentioned above, small-scale 
tenancy under local landlords tends to be rather rare and underdeveloped. 
Although it does, of course, prevail all over the delta region to varying 
degrees, it is relatively dominant in the Old Delta Proper and the 
Depression Belts and other areas in the lower delta other than those 
under the great absentee landlords.
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As for small-scale renting between kinsmen, which is characteristic
of the intermontane basins, many instances may be also observed in the
above areas. The conditions of renting among kinsmen vary considerably
according to place, from'free-renting, under the condition that the
tenant family will assist the landlord in the high, labour demand periods,
to the same conditions of rent payment as those of non-kinsmen.
Particularly between the landowning parents and their married children
with independent households, free-renting based on reciprocal labour
relationships may frequently be observed in some areas, mainly in the
Old Delta Proper and the Depression Belts (Tanabe, 1979b: 12-14). In
many cases of this type the plot occupied and operated by a son or
daughter is generally presumed to be bequeathed to them in the future.
Although legal ownership normally rests with the parents until their
death, a plot cultivated by a child with parental consent is customarily
29
considered to be occupied (khrpp khrpng) by him or her. The free-renting 
of land between parents and children is indeed one stage in the 
transition of landownership from parents to progeny and therefore it 
should be distinguished from tenancy in general. In the intermontane 
basins the reciprocal relationship in the utilisation of land and labour 
between parents and their progeny is more often practised as a real 
tenancy than as a transitional period in kin relations. In the delta, 
on the other hand, the reciprocal relationship tends to be expressed 
through labour supply by progeny to the parents in return for the 
occupancy of a part of the latter's holdings.
It is probable that most land rents in the region are still paid 
in kind, though compared with the intermontane basins, the incidence 
of cash rent has increased in recent years. Although rent is highly 
variable from place to place, in the 1970's fixed rent in kind, the
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most popular means of payment, ranged roughly from 8 to 20 thang per 
rai, which may be equivalent to 30 to 50 per cent of the gross product,
while fixed rent in cash is between 80 and 250 baht per rai or roughly
from 20 to 45 per cent of the gross product (Chaiyon and Suthiporn,
19 74: 10; Kitahara, 1974: 32). ^  These fixed rents in both kind and 
cash tend on the whole to be increasing over the years. Sharecropping, 
which dominates in the intermontane basins, seems here to be rather in 
the minority with the rents between a half or a third. It is still
practised in the areas more prone to crop damage from flood or
drought, because it can prevent both landlords and tenants from 
incurring heavy losses in the case of crop failure (Amyot, 1976: 104).
With respect to the rents levied, there seem to be some differences 
between the rates charged by absentee landlords and petty local 
landlords. In the case of Bang Chan, the rents charged by the latter
are higher than those charged by the former (Sharp et al., 1953: 148;
31
Kamol, 1955: 67). Since there are few data dealing with landlord- 
tenant relationships, it cannot necessarily be said that such 
discrepancies in the rate of rents can be applied throughout the delta 
region. However, as Sharp et aX.pointed out, local landlords are 
likely to be in a better position to manipulate the competition for 
land among tenants than are absentee landlords outside villages, so that 
the former tend to be quicker to adjust the rate to their own profit 
(Sharp, et aL, 1953: 148).
Given the predominance of commodity production and the widespread 
penetration of money economy, wage labouring has been quite common 
among most peasants including tenants, part tenants and even small 
landowners for many decades. Compared with the intermontane basins, 
cash cropping of crops other than rice is. minimal in the delta,
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except for the recent development of maize cultivation and other 
upland cropping on the margins of the region. For most operating 
households, it has been a common practice to seek wage labouring 
opportunities in both agricultural and non-agricultural sectors, in 
order to cover the deficit arising from increasing household expendi­
ture, especially in the case of crop failure and falling paddy market 
prices. Most households of tenants, part tenants and owner-operators 
with holdings of under 25-30 rai usually contain some members who seek 
supplementary income from wage labouring both .inside and outside the village community.
Leaving aside wage labouring in general, as seen in the inter­
montane basins, there seem to be a great number of peasant households 
who may be termed 'rural labourers', who make their livelihood 
principally by wage labouring throughout the Delta farming region.
These households are called, to distinguish them clearly from operating 
households, khon rap chang in the same way as in the intermontane 
basins. Although, as in the case of the intermontane basins, there 
are few sources indicating the magnitude of such people in the 
delta region as a whole, some community studies have pointed out the 
existence of a considerable number of rural labourers in the village 
communities.
In the early 1930's Zimmerman already refers to a mobile popula­
tion of poor peasants who had been forced out of cultivation and fled 
away as a result of expropriation by absentee landlords and moneylenders 
in the newly reclaimed Rangsit canal area (Zimmerman, 19 31: 306-307).
According to Kamol's study in Bang Chan, there were 27 rural labourers' 
households or 10.5 per cent of 256 farming households in 1949, and their 
numbers increased in 1953 to 38 households or 17.6 per cent of 254 
farming households (Kamol, 1955: 45). Piker mentions the existence
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of quite a large number of households, accounting for nearly 56 per 
cent of the total, dependedent largely upon wage labouring in a village 
of Ayutthaya province studied in the 1960's (Piker, 1976: 19). For 
the early 19701s, Fuhs indicates a growing number of rural labourers 
and the considerable disparity in household income between those 
households and operating households in some villages.of the same 
province (Fuhs, 1976: 204“ 205). Kitahara's survey in a village of 
Nakhpn Nayok province in 1971 revealed that the rural labourers, 
constituting 14 households out of a total of 80, were considered to be of a 
lower status than operating households, and that a considerable number 
of them were descendants of rural labourers going back many generations 
(Kitahara, 1977: 138, 141). Whatever the case, there is little doubt 
that most village communities in the delta contain a considerable 
number of landless rural labourers, perhaps amounting to around 20 to
30 per cent of the total farming households.
Despite the early appearance of the Lao migrant labourers and 
descendants of debt slaves and their subsequent survival, the present 
growing population of rural labourers seems mainly to derive from 
stratification of peasants within village communities. The great mass 
of rural labourers underwent reduction in status in the highly
commercialised agrarian society of the delta during the depression of
the 19 30's and in subsequent periods. Against the background of a 
rapid growth in population, possibilities of peasant reclamation have 
become increasingly narrow throughout the delta in recent years, and 
virtually closed with the last large-scale expansion of arable land in 
the Old Delta Proper in the 1960's. At the same time there has been 
a steady process of, on the one hand, accumulation of properties by 
absentee landlords and even the rich peasants in the villages, and on the
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other, the growth of heavy indebtedness among smallholders, leading to the
32loss of their holdings during the past few decades. The majority 
of landless rural labourers currently remaining in villages are those 
who have lost their holdings, who have inherited no land and who can 
rent no land at all due to high competition for tenancies.
The great mass of rural labourers, as in the intermontane basins, 
are basically engaged, to a greater or lesser degree, in wage labouring 
on farms both within and outside their own villages, together with that 
provided in the non-agricultural sector. Reflecting the larger holdings 
in some areas such as the Rangsit and the adjacent areas, here there 
have been, in addition to piece-workers and day-labourers, some regular 
hired labourers or luk chang hired by rich operating households for all 
or part of the farming season with fixed wages. According to Kamol1s 
study in Bang Chan, there was a good number of this kind of regular 
labourer living in their employers' house in the early 1950's (Kamol, 
1955: 75). .However, the greater proportion of rural labourers commonly 
seen throughout the delta region today are piece-workers or day-labourers 
who are not hired by specific households under regular contract, 
but receive wages on the basis of piece-work or on a per day basis.
The major tasks to be carried out by these labourers are such works as 
uprooting seedlings, transplanting and harvesting, which have been 
accomplished traditionally with the reciprocal labour exchange of 
ao raeng. The demand for hired labour has generally occured in 
substitution for traditional labour exchange within the framework of 
the existing farming, technology. In addition to this basic substitution, 
there seems also to have been a change in the traditional supply of 
hired labour, especially in the newly reclaimed areas. The seasonal 
migration of Lao labourers from the North-east to these areas has
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steadily declined to be replaced largely by a growing population of 
native labourers from the village or nearby. In some areas of the 
Retarding Basin, however, where Lao labourers were once predominant
at harvesting time, today seasonal migrant labourers from inside and
33outside the delta are now hired in substitution for them.
Owing to the shift from broadcast-sowing to transplanting, and 
the development of off-season cultivation, though restricted to a quite 
small area, there seems to have been, to some degree, an increasing 
opportunity for casual employment in various farming tasks in recent 
years. In many areas the increasing adoption of transplanting 
cultivation has come to provide piece-work tasks especially in 
uprooting and transplanting, which tend to be carried out mainly by 
local labourers rather than by temporary migrant labour. In a village 
of Singburi province where double cropping was introduced under, the 
recent land consolidation, these tasks in the rich operating households 
are accomplished exclusively by rural labourers from inside the village 
and other nearby villages, and there are even cases where the operating 
household contributes no domestic labour (Tanabe, 1979b: 8, 18).
However, despite the increasing opportunities in rice cultivation, 
there is still a serious unemployment problem among the majority of 
rural labourers, especially during periods other than transplanting and 
harvesting. Most rural labourers have to search not only for agricultural 
work but also for every kind of casual employment available in both the 
countryside and district and provincial towns. This employment in the 
non-agricultural sector includes wage labouring at construction sites 
of both government projects and urban capitalists' enterprises, and such
miscellaneous casual jobs as carpentry, fishing, selling food or
34
groceries, sailing and tricycle (samlp) driving in towns.
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With respect to the general conditions of employment there 
appears to be a considerable difference between the delta surrounding the 
metropolis of Bangkok and the remote intermontane basins with a few 
smaller urban centres. As shown in the population data, there has been 
a continuous large flow of rural population to Greater Bangkok (Bangkok- 
Thonburi) especially from the delta provinces in recent years (ILO,
1965: 40-42; Ng, 1969: 725-729; Sternstein, 1979: 33). There is 
little doubt that, in addition to the migrants who become settled in 
the metropolitan area, a fair number of rural labourers temporarily 
move there to seek employment opportunities for wage labouring, while 
during the busy season in farming they may go back home. As we have 
discussed earlier, most rural labourers in the intermontane basins 
remaining in their villages are currently forced to operate shifting 
cultivation and other subsistence activities in the 'forest reserve1 
for their survival. By contrast,' there is a clear tendency for some 
of those in the delta region to cease to be peasants, rather joining 
the urban working class.
 ^* Conclusions to Chapters III and IV
In this and the previous chapter, we have attempted to reveal 
two types of peasant rice farming system long established along the 
Chao Phraya water system, namely the Intermontane Basin type and the 
Delta type. The first type represents subsistence oriented farming 
based on the traditionally developed muang fai irrigation system and 
an elaborate transplanting method of cultivation in the northern 
intermontane basins; the second type covers the highly commercialised 
farming of petty commodity production developed within the Chao Phraya 
delta, where natural precipitation and annual inundation are the main
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traditional sources of water supply, and the transplanting or broadcast- 
sowing method is applied according to water conditions. This 
typology is primarily intended to present the bare outlines of the 
regional characteristics of the two farming systems in the ecological 
context, particularly in the interrelationship between the given 
environment and technology, in order to facilitate further detailed 
discussion.
Even in such general terms, however, it may be possible to point 
out some major characteristics of the two farming systems from a 
comparative point of view. Needless to say, the two farming systems 
have been established in quite different and contrasting physical 
environments. The rice-growing peasants in both regions have accordingly 
responded significantly differently to the given environment 
in the course of agricultural adaptation. Although the rice cultivation 
itself, as already discussed, essentially entails great alteration of 
the natural environment, the degree of peasants1 involvement in the 
alteration differs considerably between the two regions. For example, 
the miiang fai system, the crucial facility of the Intermontane Basin 
type of farming, is the result of immense land alteration through a 
continuous and massive input of peasant labour, while the Delta type 
of farming, almost entirely lacking such facilities, has chosen rather 
to depend on and respond to immutable nature. As for farming technology, 
the former system has well-maintained smaller plots in the irrigation 
terminal networks and elaborate nursery beds, all of which features 
indicate a steady alteration of the cultural landscape over the years. 
Conversely, all technological attributes of the latter system such as 
extensive plots subject to annual inundation, broadcast-sowing and the 
selection of 'floating rice-' for the prolonged deep flooding area, clearly
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indicate peasant farming on less modified land which is relatively 
undeveloped and where uncertainty of rain and nam thuan predominate. Such 
contrasting response to the land necessarily leads to differentiation 
of the two farming systems not only in land productivity but also in 
various aspects of socio-economic conditions.
Obviously, the differences in the peasant response will be 
revealed in the amount of labour input in irrigation management and in 
a whole series of farming operations. The massive labour input in 
annual repairs to fai and muang, which is necessarily imposed on the 
peasant cultivators in most smaller muang fai systems outside 
modern state projects, presents a striking contrast to total dependence 
on rain and inundation, particularly in broadcast-sowing cultivation in 
the delta. As many studies have shown, the total amount of labour 
required in the course of cultivation varies from place to place 
according to the cultivation method (Hanks, 1972: 54-66; Calavan,
1977: 88-108). The amounts of labour input in transplanting are not 
so different between the two farming systems. However, with its 
nursery culture and laborious work in uprooting and transplanting, the 
highly labour-intensive character of the transplanting culture 
prevailing in the intermontane basins is quite conspicuous, compared 
with the broadcast-sowing cultivation in the delta, in which little is 
attempted from sowing until harvest.
In addition to the amount of labour input, one of the most 
important contrasts is related to the labour resources supplied in 
irrigation and farming operations. In irrigation the peasants in the 
intermontane basins have traditionally organised themselves into a 
highly co-operative mu fai to meet heavy and intensive labour demand 
from the annual repairs in order to attain efficient irrigation management.
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Conversely, irrigation by water-raising devices, if necessary, takes 
place only on an individual basis in most areas of the delta. It is 
one of the major characteristics of rice cultivation that household 
labour, which is the basic labour resource* must be supplemented by 
outside resources during the periods of peak labour requirement such 
as transplanting and harvesting. There is little doubt that traditional 
reciprocal labour exchange, called by various terms according to the region, 
has fulfilled a significant role in making such a requirement throughout 
the country. Although this traditional arrangement of labour exchange 
has tended to be replaced by hired labour in most parts of the 
country under the increasing predominance of the money economy in 
recent years, it is still widely practised in the countryside of the 
intermontane basins. In the delta, on the other hand, the practice of 
hiring labour already began early in this century and labour exchange 
has almost disappeared at the present time. All these inquiries 
respecting the relationship between technology and labour utilisation 
will be revealed as a sharp contrast between the two farming systems 
by investigating the actual data in the selected villages in the later 
chapters.
The technological contrast in irrigation and farming operations 
is also reflected by the utilisation of land resources in the two 
farming systems. The labour-intensive cultivation in the intermontane 
basins may be attributed to the small farm size, primarily aiming to 
fulfil subsistence needs; while the less labour-intensive 
cultivation on the relatively large farms of the delta is related to the 
region's petty commodity production where a considerable amount of 
production in a household is assigned to the market. However, it should 
be noted that despite such different orientations, the basic character
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of the economy in-both farming systems still remains that of a peasant 
economy in which the domestic consumption needs of the family dominate 
over profit making.
Despite such differences in farm size and associated economic 
aspiration, there has been a growing tendency towards inequality of 
land holding among peasants in both regions, particularly during the 
past few decades. However, reflecting the historical process of land 
reclamation, recent technological changes and the degree of penetration 
of the money economy, there are differences in the nature of the 
disparities in land holding.
In both farming systems we find tenancy associated with both 
absentee landlords and petty local landlords. In the delta, absentee 
landlordism originally developed in the process of large-scale riceland 
reclamation,which took place extensively in the Young Delta at the 
close of the nineteenth century. This has been also reinforced through 
the accumulation of land by urban-based capitalists,a phenomenon which has 
particularly progressed during the past few decades. However, in the 
intermontane basins, far away from the centre of the export rice 
market, the early accumulation of large holdings occured only sluggishly 
and on a smaller scale. On the other hand, the small-scale renting of 
petty local landlords which prevails widely in both regions, is 
basically the result of the development of peasant farming by rich households. 
In particular, in the intermontane basins small-scale renting practised 
among kinsmen, particularly between parents and their children, is 
widespread and is also observed in some areas of the delta region. 
Although there are many variations in renting conditions, this type of 
renting is principally based on a reciprocal relationship in utilisation 
of land and labour between parents and children especially during the
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transition of landownership from the former to the latter.
Taking all these characteristics of tenancy into consideration, 
we need a more careful analysis of the land tenure situation particularly 
in relation to utilisation of land and labour in the individual peasant 
household. In addition to the development of tenancy there is little 
doubt that almost every village in both regions contains a considerable 
number of rural labourers. They have emerged basically from a reduction 
in the status of smallholders and seem to be beginning to form 
themselves into a distinct category of peasantry within village societies. 
Under the traditional technology of rice cultivation, employment 
opportunities for wage labouring seem normally to occur only as a 
substitute for declining labour exchange arrangements. So far as 
rural labourers remain within village communities for lack of 
employment in the non-agricultural sector, their lives are strongly 
dependent on the pattern of labour allocation under the traditional 
farming technology. Thus, in order to elucidate the current situation 
of rural labourers and land tenure problems, we have to take up again 
the investigation into the pattern of land and labour utilisation in 
individual peasant households, which is bound up with the traditional 
farming technology. All these inquiries associated with land and 
labour utilisation will be pursued in the village context in later 
chapters.
The typology of peasant farming systems discussed above is merely 
an attempt to identify some tendencies at the regional level and further 
inquiry would undoubtedly lead to a more comprehensive formulation of 
the typology through comparison* with other different ecological settings; 
further comparison with rice cultivation on marginal fans and terraces 
outside the delta, and that practised on the Khorat plateau in the
North-east might serve to reveal more similarities and differences 
among types, but this is beyond the scope of this study. It would be 
also possible to give more indication of intra-regional variations by 
accumulation of the empirical cases of village studies and arranging 
them along a typological continuum. Although such an attempt would 
certainly contribute to typological elaboration and a more dynamic 
grasp of peasant farming systems between the ideal-types at the 
extremes of the continuum, it is extremely difficult at present mainly 
due to scarcity of reliable data, especially those concerned with the 
technological and social aspects of farming in villages.
Here, however, our main concern is not the typology itself 
but the structure of farming systems and changing aspects of a complex 
with which peasant households and social groups are currently confronted, 
rather than the regional content of farming systems. The notion of 
typology always implies a sort of structure, as we have shown in 
generalisation of the two farming systems. In the study of peasant 
farming systems, however, a generalised type and its structure is 
liable to fail to grasp reality which lies, in fact, in actual 
labouring on the individual plot within such frameworks as household, 
village community and the outer world. The circumstances in which peasants 
manipulate the existing sets of relationships and resources under a 
particular ecological setting through their own technology, including 
decisions with traditional norms and values, can only be effectively 
understood through investigations and interpretation in the household and 
village contexts. The following chapters, therefore, focus narrowly on 
analysis and interpretation of rice cultivation practised in the two 
villages under contrasting ecological settings. It is thought that 
the microscopic view is essential if the general typology is not only 
to have a factual basis but also to elucidate the structure of 
peasant farming.
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CHAPTER V
CHIANGMAI AND AYUTTHAYA: THE CONTRASTING VILLAGES
The main purpose of this chapter is to show the general contrasts 
of peasant socio-economic life between Chiangmai village and Ayutthaya 
village, which were selected in radically different ecological 
settings for intensive field research to examine the two farming 
systems at the village level- After a brief discussion of the methods and 
criteria in the selection of the two contrasting villages, we examine the 
general background of rice farming and peasant life in relation to 
the location of each settlement and its rice field, and the major 
characteristics of the village community. This is followed by an attempt 
to trace the historical background of the villages, especially 
focusing upon settlement and land reclamation in the pioneering and 
subsequent periods. Finally, in order to give a general picture of 
the contemporary socio-economic conditions, we shall discuss the 
occupational structures, land tenure situation and rice production in 
comparative perspective. The examination of the historical and 
contemporary aspects of peasant life in this chapter will illuminate 
some major problems of peasant farming in the light of comparative 
perspective, and wrll facilitate further discussion in the subsequent 
chapters in the context of farming technology, land and labour.
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1. The Contrasting Villages
In the foregoing two chapters, we have attempted to demonstrate 
the existence of and the contrasts in the different farming systems 
which have long been established in the major rice-growing areas, in terms 
of their different ecological settings. Taking into account the generalised 
characteristics of the farming systems, we shall, hereafter, concentrate 
our discussion on the evidence of peasant farming mainly based on 
field-work data obtained at the two villages in 1974 and 1975. There 
is little doubt that any attempt to discover internal relationships
in a farming system requires a close field investigation into the
>
actual farming operations, their associated social customs, and their 
effect upon socio-economic factors. Since peasant farming is essentially 
performed by individual households within a village community as the 
most immediate framework to which they belong, this could be attained 
only through an intensive observation and careful interpretation of 
peasants' activities in such a framework (Shanin, 1973 : 72-73).
Although the peasant farming systems as shown in the previous chapters, 
undoubtedly have spatial extension as farming regions in terms of their
ecological and technological settings, sets of relationships and resources 
which peasants mobilise and manipulate through their own technology 
can be ultimately demonstrated in the context of household and village.
Taking into account this central requirement in a study of 
peasant farming, we intend to show contrasting characteristics of the 
two farming systems through comparison of the selected villages. For 
the study of farming systems, especially dealing with the relationships 
between physical environment, technology and socio-economic conditions, 
it is highly necessary to take a comparative perspective. As Steward, 
and most explicitly Geertz emphasise , any attempt to discover broader
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generalities in such relationships must preferably be made in 
comparative perspective under given ecological settings (Steward,
1955? Geertz, 1972; 23-24). This methodological perspective should 
be of great importanceparticularly in dealing with peasant farming 
technology, as Parmer realised in his comparative technology (Farmer,
1968: 202). The farming systems which are essentially evolved in the 
household and village context can be understood much more 'blearly when 
they are investigated in the light of comparative perspective. Thus in the 
subsequent chapters, our attempt will try to give a differentiated 
picture .of peasant farming systems and will be focused on the two villages 
situated in the Intermontane Basin and the Delta farming regions, by 
comparing the data of those two villages.
Taking these methodological considerations into account, selection 
of villages was made with special emphasis upon the contrasts in physical 
environment and traditional farming technology, centred around irrigation 
and cultivation methods. Since the traditional technology is thought 
to have been acquired essentially as a crucial part of the Thai culture, 
a general survey for selection of villages was conducted in 
culturally and historically important areas in the two farming regions,
i.e. Chiangmai, Lamphun and Chiangrai provinces for the Intermontane 
Basin type, and Singburi, Ayutthaya, Suphanburi, Nakhqm Pathom and 
Pathumthani provinces for the Delta type. In the course of village 
selection three major criteria were taken into account as follows:
(1) ecological contrast, especially in water availability,which governs 
farming technology to be employed as a whole: in this respect preference
was given to the tributary valleys and alluvial fans,
where water is relatively abundant and controllable in the intermontane 
basins, and the Retarding Basin of the delta area, where deep and
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uncontrollable flooding is predominant : (2) contrast in irrigation
method and its management: in the intermontane basins, the villages in
which a traditional miiang fai system and its social organisation are
still at work was preferable to those included within a modern 
State Irrigation Project, while the deep flooding areas of less complex 
water control would lend sharp contrast to the former-, (3) contrast 
in traditional farming operations: . cultivation methods would be largely 
determined by the above differences in irrigation environment, with 
transplanting in the former area and broadcast-sowing 
in the latter. Yet the selected villages should preserve, to a 
substantial degree, traditional technology, and should not be greatly 
influenced by modern technical improvements.
In addition to the above criteria in the ecological and technological 
context, village selection involved two other considerations in 
relation to socio-economic conditions in general. (1) The villages as 
agricultural.communities based on rice production: the villages to be
studied in both farming regions had to be agrarian communities consisting 
of a substantial number of farm households mainly devoted to rice 
cultivation. With respect to occupation structure and land-use pattern, 
urban influence upon the villages should be moderate, and therefore 
they were likely to be located at some distance from major towns , though too 
isolated and remote villages were to be avoided. (2) The land tenure 
distribution should not be extreme : in order to facilitate wider
examination of various kinds of land tenure status, the villages to 
be selected were to consist neither of too many owner-operators nor of 
too many tenants. Particularly in the delta, the areas where absentee 
landlordism has become widespread might be inconvenient for observing 
the situation of small holders and their individual reclamation of land.
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though of great importance in the study of land tenure itself.
After consideration of all these criteria as well as other 
logistical aspects, the two villages were eventually selected in 
Chiangmai and Ayutthaya provinces, i.e. Npng Plaman (Village No.2),
Tambon Huai Sai, Mae Rim district of Chiangmai province and Ton Tan 
(Village No.9), Tambon Bang Nomkho, Sena district of Ayutthaya province..
In the following sections we shall give a brief general description of 
the two villages in order to facilitate further discussion in 
subsequent chapters.
2. Chiangmai Village in the Intermontane Basin
(1) Chiangmai Village
From the north gate of old Chiangmai city, called the Gate of 
the White Elephant (pratu chang phiiak), an old highway runs northward 
up to Fang on the border between Thailand and Burma. The Dpi Pui 
mountain range, in which the Dpi Suthep mountain with the famous 
Buddhist monastery of Wat Phrathat on its slopes is included, stretches 
west along the highway. This highway runs across the edge of many small
alluvial fans which are formed by streams flowing down from the
mountain range. The Chiangmai-Fang highway, passing through a few 
settlements located between the alluvial plain of Mae Ping main 
channel to the east, and a series of alluvial fans to the west, reaches 
a local town, Mae Rim, 14 km from the Gate of the White Elephant (Figure 12).
Mae Rim is also the name of the district or amphoe. Also, the town 
where the district office has been established is precisely called Tambon 
Rim Tai, tambon being the next smallest administrative unit to amphoe. Mae
Rim is a typical local centre and has a district police station, a 
post office, a high school, an agricultural co-operative office, and a
lby
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Figure 12: Map Showing the Route from Chiangmai C ity  to  Chiangmai V illa g e
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bank together with the Mae Rim district office. At the same time, it 
has also been a centre of market exchange among the peasants coming 
from nearby tambon. In front of the district office are the morning 
and evening markets which consist of a number of peasant traders 
involved in trading on a small scale, as well as retail shopkeepers.
Mae Rim town fulfils the economic functions of a marketplace, but 
the peasants living in most of the tambon in this district, now have 
ready access to the larger markets in Chiangmai city area.
Because of recent improvements in transportation on the
highways, the peasants relatively near to the Chiangmai-Fang highway
can go to and from Chiangmai city area within an hour.
About two kilometres from the town, the highway runs across the 
Mae Rim river, a tributary of the Mae Ping main channel from the 
northwest, and comes to Tambon Rim Nua. Mae Rim town and Tambon Rim 
Nua are situated at the mouth of Mae Rim valley and occupy a contact 
point between the tributary valley and the fairly open - terrain of 
the Mae Ping's alluvial plain (Figures 13 and 14). Here, a narrow dirt 
road branches off the highway to the northwest. Immediately beyond 
the hamlets of Rim Nua, the road passes above the Mae Taeng irrigation 
canal which crosses over the full width of the valley by means of a 
modern concrete bridge. This huge scale irrigation canal is a part of 
the Mae Taeng irrigation project,^" one of the vast state projects which 
was completed at an enormous cost of three million baht, mostly under 
the aid of the United States Agency for International Development.
It aims chiefly to supply irrigation water for about 150,000 rai 
(24,000 ha) on the west bank of Mae Ping from Amphoe Mae Taeng to 
Amphoe San Pat<?ng (Figure 4). As yet, however, the villages in the 
Mae Rim valley have not benefited at all from the project and are
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left untouched by modernisation and are dependent on their traditional 
methods of rice-growing. Although electricity supply, commonly 
regarded as a symbol of rural modernisation, has been available since 
the opening of the main canal, it does not reach the villages beyond 
Tambon Rim Nua.
Passing the Mae Taeng main canal, the road runs along the edge of 
pae covered by dry deciduous dipterocarp forest, and the rice fields 
stretch along the Mae Rim river on the left. The surface of the 
deeply rutted road indicates laterisation: traffic raises clouds of
dust during the dry season. In the rainy season, by contrast, the thick 
muddy surface obstructs ox-carts (1q ngua) and motor traffic,
which is sometimes held up by sudden floods. The road enters a 
typical well-irrigated rice-growing village located 5 km away from the 
main highway and about 20 km from the Gate of the White Elephant. 
Hereafter, and for the sake of convenience, this village will be called 
Chiangmai village.
Chiangmai village (Npng Plaman or Village No.2) is, in terms of 
local administration, a part of Tambon Huai Sai, a higher administrative 
unit together with three other villages, each having a proper name and 
identification number, i.e. Qi (Village No.l), Huai Sai (Village No.3) 
and Mae Aen (Village No.4). Tambon Huai Sai consists of those four 
villages along the Mae Rim valley, containing 695 households and 
2,922 population, while in 1975 its largest village, Chiangmai village, 
had 233 households and a population of 931. Chiangmai village has 
fairly easy access to the district office at Mae Rim town, so it has 
established its place in the socio-economic and political function of 
the Tambon as well as the neighbouring Huai Sai village. Therefore, 
the Tambon Council (sapha tambon), which discusses and decides important
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Tambon matters, is held at Wat Sawang Phet, the Buddhist
monastery of the village. A series of festivities among the villagers
of the- whole Tambon, which is held mainly after the traditional New
2
Year's Day or wan sangkhanlgmg on 13 April, is also held in 
the grounds of Chiangmai village school situated in part of the Wat's 
property. In addition, Chiangmai village has provided places for 
primary education up to the seventh grade to the children in the whole 
Tambon for a decade. Thus it may be said that in many respects 
Chiangmai village is a centre of the Tambon, and is not isolated but 
relatively open to the outer world of the district town and Chiangmai 
city.
The village consists of three hamlets founded along the Mae Rim 
river, i.e. Ban Klang (Central Hamlet), the largest cluster as its 
centre on the left bank stretching towards the eastern hills, Ban Fai 
(Weir Hamlet) situated on the left bank in the northern part of the 
village, and Ban Laina (The Hamlet over the River) stretching on the 
right bank levees. Ban Klang includes some households along the main 
road to the south, while on the eastern hills there are twelve households 
who recently settled there and who .form a Christian community and are exclusively 
rural labourers working on the large fruit estates owned by urban-based 
capitalist developers. Except for these Christian households of 
rural labourers, the majority of villagers are Buddhist, and earn their 
livelihood mainly from rice-growing, or at least are closely associated 
with it. For these households, Wat Sawang Phet situated in Ban Klang 
has long performed a central function in integrating their social 
and religious life throughout the history of the village. It is the 
religious site for merit-making (tham bun) and various Buddhist 
rituals and ceremonies which mark the rhythm of peasant life in a
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year and a lifetime. Furthermore, it is the social and political 
centre where meetings to decide important matters affecting the 
village are held. The Wat maintains the integrity of the village and 
is the symbol of social identity of every villager living in all 
three hamlets.
On the other hand, symbolising the neighbourliness of the cluster of dwellings ,
each hamlet has its own guardian spirit house or sua ban to which the
guardian spirit of the hamlet or phi ban is invocated in a spirit cult
held on the third day of the traditional New Year (15th April)
(Tanabe, 1978b: 116-125). In the course of the ritual the phi ban
provides an oracle through a possessed medium or ina khi, which concerns
various aspects of peasant life of the year, including as its central 
3
theme predictions as to rice-growing. In this way, phi ban and its 
spirit cult, symbolising the land and peasant life of each hamlet,
imply the social integrity of a hamlet which may have been a lower
4
level unit of peasant life in the past. -However, today, economic, 
social and political aspects of peasant life, except the spirit cult 
of phi ban, seem to be largely integrated within the framework of the 
village community: so far as the process of rice production is
concerned, as we shall discuss later, the village has one main miiang 
fai irrigation system and its irrigation control group (mu fai) which 
is organised among the majority of households in the village, though 
about a half of the total operating households belong to other control 
groups outside the village? the labour exchange groups (mu ao mu sai mu) 
which mainly consist of households who operate neighbouring plots, do 
not usually extend outside the village? various social groups such 
as the wat committee (khana kammakan wat), the funeral society 
(samakhom chapanakit songkhrc?) and the youth club (klum num sao) are
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basically organised within the village community.
The ricelands of Chiangmai village stretch along the narrow 
alluvial valley of the Mae Rim river. The ricelands operated by the 
villagers are exclusively irrigated fields worked by transplanting, 
and are divided into four fields or tong according to the muang fai 
irrigation systems, i.e. the Nong Plaman field (N1 and N2 in Figures 
15 and 16) , the Huai Sai field (HI and H2) , the Nahiik field (K) , and 
the Mae Raem field (Ml and M2). As shown in Figure 16, these four 
main fields, being related to the courses of irrigation canals, are 
further divided into smaller units. The Ngtng Plaman field,- stretching 
from the south of Ban Klang up to the east of Qi village along the 
east bank of the Mae Rim river, is the largest field, measuring 
358.75 rai (57.4 ha), andaccounts for nearly a half of the total area 
operated in the village. This field, including a smaller compound 
(N2) located within the territory of Qi village further south, is 
irrigated by a muang fai system, the main irrigation system of Chiangmai 
village, taking water from the N<?ng Plaman weir at Ban Fai. The Huai 
Sai field, having in area 175.5 rai (28.08 ha) including a tiny 
compound (H2) , is the southern extension of Huai Sai village's main 
field along the west bank of the river. It is watered by a system 
from the Huai Sai weir located further upstream. The Ngng Plaman field 
and the Huai Sai field represent the oldest and the major rice producing 
area of the village, of which reclamation was begun at the beginning of the 
nineteenth century when the pioneering peasants settled in the three 
hamlets of the village.
On the other hand, reclamation of the other two fields has mainly 
taken place in relatively recent times, since the 1930's. The Nahuk 
field, with only 62.5 rai (10 ha) between Ban Fai and Ban Klang hamlets,
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is the southern extension of an elongated field principally belonging 
to the three villages upstream. This portion of the Nahuk field was 
substantially reclaimed in the 1930's, receiving irrigation water 
from a miiang fai system constructed along the east bank of the Mae 
Rim from the Nahuk weir at Pae Nahuk village further upstream. The 
Mae Raem field, having an area of 102 rai (16.32 ha), is a part of 
(?i village's main field irrigated by the Mae Raem weir installed in 
a tributary channel of the Mae Raem river, which flows down from the 
western hills. The part of the Mae Raem field cultivated by Chiangmai 
villagers is divided into two compounds, both of which are located at 
the foot of the hills and form gently upward-sloping terrace plots. Ml 
compound was mainly reclaimed in the 1930's, while M2 compound is a 
result of quite recent reclamation in the 1950's. All these lands in 
the four major fields cultivated by the Chiangmai villagers, amounting 
to 689.75 rai (110.36 ha) in area, are almost exclusively devoted to 
main season cultivation of glutinous rice primarily for home consumption.
In addition to this, a considerable number of households of rural 
labourers and of poor tenants living in the village have cleared the 
pae on the western hills to grow upland rice (khao hai) by shifting 
cultivation for their minimum subsistence. In contrast to the case 
of Ayutthaya village which we shall discuss later, rice cultivation, including 
upland rice cultivation, in the village shows a general orientation 
towards subsistence farming.
(2) People and Historical Background of the Village
Chiangmai village is mainly composed of Thai Lu, while Thai Yuan- 
sometimes called Khon Miiang (people of miiang), the main ethnic group 
of Lannathai region as well as in the Chiangmai basin -is predominant
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in the other three villages of the Tambon and adjacent area along the
Mae Rim valley. Although accurate figures are not availahle, more than
.. 5
sixty per cent of the population is believed to be Thai Lu. Among 
the villagers up to the age of 50 years or thereabouts, standard Thai 
or Siamese are popularly intelligible as a consequence of the spread 
of primary education during the past few decades. However, the Chiangmai 
dialect of Lannathai (Thai Yuan) is basic and widely spoken in daily 
life. Lu, as their original language, which has slight differences
of tonal structure from Lannathai,is still spoken especially by older 
generations and is apparently intelligible to younger generations who 
often have a command of polite standard Thai as well as Lannathai.^ 
Among the villagers, however,, the Lu language seems to have been 
predominant till the beginning of this century when the domain of 
Lannathai principalities were entirely annexed by the Siamese central 
government of Bangkok under its provincial administration. Some older 
informants who spent their childhood during the reign of Phra&hao 
Inthawarorot, Prince of Chiangmai (ruled 1897-1909 A.D.) say that the 
villagers (about 110 households in that period) mainly spoke Lu 
throughout, and they did not feel disadvantage^ because of the intelligi 
bility between Lu and neighbouring Lannathai. As far as language is 
concerned, it seems likely that Chiangmai villagers have imperceptibly 
merged into the dominant Lannathai culture of Thai Yuan. With respect 
to social organisations in their socio-economic and religious life, we 
cannot detect any decided difference between the Thai Lu of Chiangmai 
village and their Thai Yuan neighbours. This is because the 
Lannathai culture centred in the Chiangmai basin has arisen as a result of the 
amalgamation of various Thai cultures which have been developed in 
their original homelands across;the northern part of the Indochina
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peninsula. Nevertheless, the formative process of Chiangmai village 
is closely related to the historical evidence of Thai Lu migration 
before the Siamese annexation early this century (Figure 17)*
Among the villagers a stereotyped folktale claims that the
early settlement of Thai Lu ancestors at the present village site began
in the reign of Phrafihao Boromarachathibodi, well-known as Phra&hao
Kawila (ruled 1781-1815 A.D.). This legend seems to be Widely believed.
King Kawila is the founder of the Kawila ruling family of Chiangmai,
who achieved the restoration of Lannathai from Burmese control at
the end of the eighteenth century. According to the folktale, it is
commonly believed that the Thai Lu ancestors of the village came as
war captives from Sipspng Panna in Yunnan and Miiang Npng in the. Shan
States, Burma. In these regions, King Kawila ordered assaults against
the Burmese influence under the command of his viceroy, Phraya
Uparatthamlanka after the restoration of sovereignty to northern
Thailand at the beginning of the nineteenth century. The Thai Lu
ancestors who originally lived in those areas were forced to move and
camp temporarily outside the Chiangmai city wall. After that they
seem to have been divided into many groups according to their old
village or area and sent to Miiang Phrao (present-day Amphoe Phrao),
8
Miiang Samoeng (present-day Amphoe Samoeng) and Chiangmai village in 
Mae Rim, relatively close to the city and still sparsely populated.
This is the story of their pioneer migration which is consistent among the 
older villagers; however, it is sometimes said that the viceroy's 
expedition took place in the latter years of the reign of £hao Chiwit 
Ao (Phra6hao Kawilorot, ruled 1856-1869 A.D.), the sixth reign of the 
Kawila dynasty in the mid-nineteenth century.
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At any rate, the story of the migration from the Sips<?ng Panna 
area corresponds with the historical evidence of the prolonged and 
large scale conflict between Siam and Burma which commenced after the 
Burmese capture of Ayutthaya, the capital of the Siamese Kingdom in 
1767. The principalities of Lannathai in the northern intermontane 
basins, which were traditionally a buffer zone between the two 
powerful states, were successively involved in the war for long periods. 
Kawila, the heir apparent of the Prince of Lampang, launched a counter­
attack against Burmese sovereignty over the Lannathai region,
V V
closely allied to Taksin of Thonburi and later Chaophraya Chakri of 
Bangkok as the sole suzerainty (Prachakitkpnra&hak, 1964: 453-470).
After more than 30 years of repeated efforts to overthrow the Burmese 
forces, the main policy for restoration was focused on securing a 
labour force, (which had been reduced in war time) for the cultivation 
of ricelands in the regained territory. The traditional rulers seem 
to have made it their first aim to gather .together a sufficiently large 
number of peasants to till the vast and uncultivated occupied 
territories. This is because traditional rulers in the intermontane 
basins as well as the southern powerful kingdoms had been suffering 
perpetually from a shortage of manpower, despite the existence of a 
comparatively large uncultivated wilderness until the mid-nineteenth 
century. Thus the reason for wars in that period seems to have been 
closely related to an exchange of manpower on a large scale, which 
necessarily led to scrambling for captives to be settled in each 
territory. The traditional war policy of securing production through 
resettlement of captives in Lannathai is proverbially summed up: 
put vegetables into baskets, people into muang (kep phak sai sa kep kha 
sai muang) (Sanguan, 1965: 290; Kraisi, 1965c:6-9).
204
In L.E. 1166 (1804 A.D.), and following the anti-Burmese war,
the viceroy, Phraya Uparat, was ordered by Kawila to command the
military expeditions to attack the remaining Burmese bases in the
Chiangsaen area. In L.E. 1166-1167, Phraya Uparat subsequently
attacked Miiang N<?ng and a part of Sips^ng Panna situated on the west
bank of the Maekhong river on the border area between China and Burma
(Khana Kammakan chatphim Ekasan, 1971: 114-117> Prachakitkqnracihak,
196 4: 468-473). These successful military expenditions not only helped
to establish Lannathai's decisive sovereignty over those regions but
also provided a large number of captives to be settled as rural
9
cultivators for the restoration of the devastated countryside.
The sources say that Kawila asked the suzerain, King Rama I of Bangkok 
(Chaophraya £hakri) for control of those captive^ and settled them in 
various areas according to their original dwellings (Sanguan, 1965: 
301-302} Sanguan 1969: 196-197).^? The folktale referring to pioneer 
settlement of Thai Lu in the village very likely alludes to the 
historical events of those military expeditions and their results in 
the beginning of the nineteenth century. Thus it may be suggested 
that the pioneer settlement of the village was a result of the 
traditional organisation of manpower requirements just after the 
restoration of Lannathai in the beginning of the nineteenth century, 
although only fragments of folktales are available to bear this out.
In the pioneering days of the village the three Thai Lu hamlets 
were founded between the existing Thai Yuan villages of Huai Sai and 
Qi along the Mae Rim valley. Significant socio-political changes were 
brought about at the beginning of this century by the introduction of 
a centralised provincial administration system by the central government 
of Bangkok.^ The lower level of administration was improved under
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nai amphoe, a district officer appointed by the central government 
when the Mae Rim district office was erected at the present site in 
1916 (Mae Rim, 1975: 1-2). In order to maintain public order and 
secure tax revenue in rural areas pg khwaen, formerly called 6hao 
khwaen responsible for Tambon, and gg luang for the village 
respectively, were established under the supervision of nai amphoe 
who were mainly selected from the nobility of the old aristocracy.
In the next year Phra Thawiprasat,.a noble of Chiangmai who had 
pursued his studies at the School of the Royal Page (rongrian 
mahatlek luang) in Bangkok, proceeded to nai amphoe of Mae Rim 
district. Most pg khwaensrWho rose to have full power to collect taxes 
and to secure social order during Phra Thawiprasat's office, exercised 
power over the villagers' social life also ifPrani, 1963: Vol.2,186-191) .
In this transitional period, Inta Siduangkaeo (pa. 1890-1943 A.D.) 
later known as Khun Saisarakit, who was born in Tambon San Pong, a 
Thai Yuan village along the Chiangmai—Pang highway, appeared in 
Chiangmai village. Inta with his father had built up trade, especially 
dealing in teak and other miscellaneous timbers, from the highway up to 
Tambori Saluang, upstream of the Mae Rim valley. Their ox-cart caravans 
used to stop over in Chiangmai village, where they pastured cattle in 
pae stretching to the east. He married a girl from the village and 
settled there to operate a farm around 1914. A few years later, he 
became one of the richest landowners by purchasing rice fields in the 
village amounting to more than 30 rai and was appointed as pg khwaen controlling 
the seven villages in 1918. It is widely said that Khun Saisarakit 
performed his duties rigorously in the collection of taxes such as 
poll-tax and an education fee (kha bamrung kansuksa), and especially 
in order to preserve public order he always wielded his police power 
with his two followers in search of thieves and in exercising control
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over gambling. Thus, it seems that the centralised provincial 
administration carried out by the Ministry of Interior in Bangkok was 
being executed even in remote areas such as Chiangmai village.
At the same time, economic change, especially relating to land 
tenure also began to come about from the beginning of this century.
At the turn of the century during the period of Phraya Uttama, who was 
pp khwaen until around 1910, most peasants had about ten rai of their 
own riceland per household on average, and fairly large amounts of 
wastelands still remained to be claimed for cultivation. Although large 
scale landownership had hardly been seen in the village and in adjacent 
areas, there was, however, one exception? Phraya Uttama held about 90 
rai of ricelands cultivated by many regularly hired labourers or luk 
chang. Coming to the period of Khun Saisarakit in the 1920's, however, 
the possibilities of claiming wilderness for cultivation (6hap 6hpng) 
became restricted in the two main fields, because these fields had 
been mostly cleared already and their ownership established by this period. 
Because of the shortage of land, land renting among relatives, in 
particular parents renting a part of their land to their married children, 
seems to have become popular, while in many cases the filial family 
expected to inherit a parent's holdings after their retirement from 
farming or death. In this period, Khun Saisarakit who had accumulated 
about 70 rai of paddy plots mainly located in the centre of the Npng 
Plaman field, at first operated the full area depending on several luk 
£hang, mobilising a number of peasants as temporary labour. A few 
years later, in the 1930's, 20 rai of the total owned land was 
cultivated by five luk £hang, while the rest was rented out to other 
villagers. In addition to renting among relatives, tenancy among 
non-relatives prevailed widely in the village and petty landlord-
2,07
operators who cultivated their own land-also emerged in this period, 
while at the same time providing small areas to tenants.
Despite the increasing tendency towards tenancy, villagers1 efforts 
to clear the wilderness and &hap £h<?ng were also proceeding into the 
marginal area which seems to have been previously covered by monsoon 
forests in the 1930's. Adding to the existing two main fields opened 
since the pioneering period in the early nineteenth century, the remarkable 
development of Shap 6h<?ng on the fringes of arable land in this period 
obviously marked the close of favourable development of rice cultiva­
tion through expansion of the cultivated area. After this there seems 
to have been no expansion of riceland on a large scale, despite some 
small reclamations in the Mae Raam field (M2) during the 1950's, and 
the clearing of pae using slash-burn method, which continued until 
recent times. Peasants' land-holdings have been increasingly subdivided 
into fragments by inheritance over several generations. Even in the case 
of Khun Saisarakit's lands which were roughly estimated to have been 
about 100 rai at his death in 1943, they were divided into several 
plots and inherited by his progeny. The fragmentation of landholding 
and population growth have provided small scale but complicated 
landlord-tenant relationships as well as renting among relatives of 
the limited amount of land. In addition to an increase in tenancy, 
there is a growing tendency for a number of landless rural labourers 
or kh°n tap chang to stay within the village at the present day.
3. Ayutthaya Village in the Chao Phraya Delta
(1) Ayutthaya Village
People who travel northwards along the Route No. 1 or Super 
Highway from Bangkok notice a slight topographical change shortly
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after passing the Dpng Miiang Airport. The change becomes more obvious 
when Route No.l crosses the bridge over the Rangsit canal, for this 
canal is a relief feature of the remarkable development of reclamation 
in the Chao Phraya delta region. The low-lying flat terrain, almost 
devoid of local relief and entirely covered with emerald green rice, 
gradually lowers and stretches away as far as the eye can see. The 
highway runs through this flat delta area which extends along the east 
bank of the Chao Phraya main channel from the Rangsit canal system as far 
as around the Lopburi river. Going a little further on, a lateral 
highway branches off from Route No.l to the west and, crossing 
over the Pasak river, comes to Ayutthaya, a typical provincial city of 
central Thailand, with the city hall in its centre. Beyond the city 
area, which is surrounded by rivers and canals, a vast flat area 
subject to long and deep flooding in the rainy season extends from the 
bank of the Chao Phraya to the Suphanburi river to the west, and from 
the Phraya Banlu canal linking the Chao Phraya with the Suphanburi 
river, to the Phakhai region along the N<?i river to the north. This 
area of deep flooding together with the eastern part which stretches 
from Ayutthaya to around the Lopburi river on the east bank corresponds 
to the Retarding Basin, a subdivision of the Delta type of farming 
region.
From the west end of the city area of Ayutthaya a rugged road 
goes to the Npi river along the newly excavated Bang Ban project 
canal. Vehicles have to cross the N<?i river by the ferry boat at 
Sikuk where Burmese troops erected a fort called Khai Sikuk to capture 
the capital just before its final surrender in 1767. Crossing the N<?i 
after a long wait for the ferry, the traffic runs along the Ng>i and 
can reach Tambon Ban Phaen, where the district office of Amphoe Sena
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is located/ 26 km from th© City Hall of Ayutthaya. Ban Phaen, whose 
only road connection is with Ayutthaya, is essentially a centre of 
water transport/ being situated at a junction of the Ng>i and the 
Shao Chet Bang Yihon canal linking the Suphanburi river with the 
Noi. A huge number of cargo boats (rua krachaeng -t riia to) fully 
laden with unhusked rice sail down the £hao £het Bang Yihon canal 
from the Suphanburi region and often stop over at a row of rice mills
13along the canal at Ban Phaen for purposes of selling or trans-shipment.
Also, rice cargoes are brought down from the Phakhai region along 
the Noi river. Most of these cargoes are sold to rice mills at Ban
Phaen directly and are later transported to Bangkok by larger
14boats via the Noi and the Chao Phraya main channel.
Thus owing to ease of water transport via the Noi and Chao Phraya
rivers, the district of Amphoe Sena (of which Ban Phaen is the centre)
15
seems to be connected more directly with Bangkok than with the nearby
provincial city of Ayutthaya. For a very long period, reliance on
water transport was a salient feature of life in Ban Phaen and adjacent
areas. In recent years, however, this dependence has been weakened by
16the construction of a road linking Ban Phaen with Ayutthaya.
Approximately 1 km to the south of Ban Phaen lies the Khanomchin
canal. This canal is equipped with head regulators and pumps, and is
linked to the N<pi channel. Most water channels of this district
are now artificially controlled, including the KhanomShin canal. Until
the early 1960's, however, they constituted a natural drainage pattern
17which drained northwards or northeastwards into the Npi river. The 
KhanomShin canalwas not originally artificial but formed part of a 
natural tributary of the N<?i about 7 km in length flowing down from 
Amphoe Lat Bualuang in the south (Ratchabanditsathan, 1941: 16). After
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improvement as an irrigation-'drainage canal by the government in the 
1960's, it was extended to the'Phraya Banlu canal and functions, to 
a certain extent, as a means of water supply and drainage for the 
adjacent rice fields (Figures 19 and SO).
Within ten minutes of travel along the Khanom&hin canal by motor 
boat from the junction of the canal and the N<?i, one encounters a 
linear village, situated on the east bank, which affords splendid 
views of floating rice fields. This is Ton Tan village (Village No.9), 
called hereafter Ayutthaya village, of Tambon Bang Nomkho, an 
administrative unit which consists of ten villages along the canal 
and the N<?i channel. Tambon Bang Nomkho contains 573 households and a 
population of 3,538. In 1975, Ayutthaya village was the largest of 
the ten villages, with 83 households and a population of 3 78. The 
area of the Tambon extends from the canal to the Rang Khok, a 
narrow and crooked drainage water course in the depression, and 
bordered by the Npi to the north and the Chang Lek canal to the south.
From the historical point of view, Ayutthaya village did not 
originally function as a traffic centre and did not benefit from trade 
which flourished in Ban Phaen area along the N<?i channel. However, 
because of the development of water traffic in the canal accompanied 
by the recent improvement in irrigation works, it has become a small 
trading place with some retail shops and grocers serving the boats 
passing along the canal. Moreover in 1973, the opening of a road from 
the main road to Tambon Sam Turn which ran parallel to the canal greatly 
facilitated traffic from the outer areas. The importance of the village 
has been further enhanced by the appointment of one of the residents 
to the post of kamnan or head of the Tambon. Since this resident has held 
•office for more than ten years, Ayutthaya village has come to be widely
212
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regarded as the administrative centre of the Tambon, or in other 
words, ban kamnan, the village of the kamnan. The Tambon Council 
or sapha tambon and other -meetings which give decisions on important 
matters relevant to villagers of the Tambon, are usually held at the 
compound of Wat Manwichai, the Buddhist monastery situated at the 
centre of the village* Thus in recent years, Ayutthaya village has 
come to perform important functions in local administration and water 
traffic (Figure 21).
In Ayutthaya village, as in the case of Chiangmai village, the 
wat provides the centre of social and religious life of every villager.
For all villagers, activities in merit-making (tham bun) and participa­
tion in the Buddhist rituals and ceremonies held at Wat Manwichai 
represent one of the most significant aspects of their way of life.
However, the wat, though located in Ayutthaya village, does not belong 
solely to the village and its villagers, but finds more believers among 
the peasants from the adjacent villages such as K9 Klang (Village No.10 
of the same tambon) immediately to the south, and some villagers on the 
opposite bank of the Khanom&hin canal which belong to Tambon Manwichai.
The wat committee which is an organisation of laymen to support the wat 
management, is therefore organised among the peasants in these villages. 
Likewise, the other two wat located in Tambon -Bang Nomkho also have peasant 
laymen and their committee members from other villages on the opposite 
bank of their own villages. Those facts mean that the area of Buddhist 
laymen's conmittee does not necessarily correspond to the area of a 
village community as an administrative unit, and is often broader than 
the latter. Such discrepancy between the two areas is commonly 
observed throughout the delta region,where linear settlement is 
predominantly developed along water courses and canals which tend to
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demarcate boundaries' of administrative units. This discrepancy seems 
to be partially a result of the establishment of local administrative 
units since the turn of the century/ which was carried out with 
little thought of the existing framework of the spontaneously developed 
communities. At any rate, it seems to provide to Ayutthaya village a 
less clear framework of community than that observed in Chiangmai 
village, where the Buddhist laymen's community precisely corresponds 
to the administrative unit of the village.
In addition to this, there are fewer social and religious factors 
which serve to enhance the integrity of the village community in 
Ayutthaya village. In the village we can find hardly any traditional 
collective rituals or traces to prove their existence in the past, 
which would indicate the formation of neighbourhood groups with the common 
interests of those living in a given locality. Contrasting to Chiangmai 
village, Ayutthaya village lacks a guardian spirit of the hamlet or 
village to symbolise its land and people. Instead, there are some house­
holds who erect and worship san phraphum &haothi (a shrine of the land 
18
spirit) in their own compound, which is principally of a guardian 
spirit protecting individual land assets and households. The worship of 
san phraphum Shaothi which is of widespread prevalence in the delta 
region is essentially individual, and shows a sharp contrast to the 
spirit cult of phi ban practised in Chiangmai village.
With respect to the process of rice production, it is particularly 
worth noting that Ayutthaya's villagers have never developed any social 
organisation for effective control of an irrigated environment, their 
agriculture depending basically upon natural precipitation and 
inundation. This has a significant effect upon technology throughout 
the whole farming operation, and provides for an individualism in rice
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cultivation which presents a great contrast to the highly co-operative
farming in Chiangmai village. The individualistic nature of Ayutthaya1s
farming is also recently strengthened by the fact that traditional
labour exchange groups (mu ao raeng) have almost completely disappeared
and have been replaced by wage labour in most operating households
regardless of wealth. The recent disappearance of labour
exchange in the village seems to be a direct result of the rapid
penetration of the money economy in the production process and of
increasing supplies of wage labour both within and outside the village.
Moreover/ the weakness of the co-operative social norm in the production
process appears to be responsible for the rapid decline of labour
exchange arrangements during the past few decades. Taking all these
brief observations of social aspects of peasant life into consideration,
it can be safely said that Ayutthaya village lacks indigenously
developed co-operative organisations in the production process and is
less integrated as a village community when compared with Chiangmai
19
village in the intermontane basin.
Most ricelands operated by.Ayutthaya villagers are located on 
the east bank of the Khanomchin canal, stretching from the bank to the 
Rang Khok channel to the east, with their northern limit an east-west 
line crossing the site of Village No.8 and their southern limit the 
Chang Lek canal near Village No.10 (Figures 19 and 22). This low-lying 
land is customarily called the Tontan field (Thung Tontan), in which 
1,126 rai (180.16 ha) or 92 per cent of the total operated area(1,22 3 
rai) are located. The remaining areas of 97 rai are in the Khanomchin 
field (30 rai), north of the Tontan field, in the Chang Lek field 
(47 rai) on the opposite bank of the Rang Khok channel and in the Tong 
Sakae field (20 rai) on the opposite bank of the Khanomchin canal. As
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we shall discuss later, the beginnings of substantial reclamation of 
the Tontan field and adjacent fields is of relatively recent origin, 
dating mainly from around the turn of the century.
In contrast to the fields in Chiangmai village, these fields are 
subject to deep annual flooding. The villagers have mostly adopted the 
broadcast-sowing method for the main season cultivation and have made 
a suitable choice of late varieties of non-glutinous rice including 
the so-called 'floating rice* (khao khun nam) adapted to the long 
season of deep flooding. The annual flooding of the canal usually 
begins in late August. Owing to the continuous heavy rainfall in the 
following months, flood water overflows the relatively low natural 
levees on which settlements are found, into the fields, and the 
highest floods.can raise the water level to over 1.5 m above ground 
level (Figure 20)., The inundation continues until early December and 
gradually subsides by harvesting time from mid-December to January. 
Ayutthaya's rice farming has long been based on this gigantic inundation, 
a water source outside the villagers' control, as well as on the 
uncertainty of rainfall. As we shall see later, rice production in 
these fields has become basically oriented towards the market as well 
as to fulfilling the villagers' own consumption needs. In contrast to 
Chiangmai village, the rice farming in Ayutthaya village, has long been 
deeply involved in rice marketing for export, as it is assured of 
convenient water transport like many villages in the delta region.
(2) People and Historical Background of the Village
The ethnic composition of the village is homogeneous. Throughout 
its history, it seems to have been entirely composed of Thai who speak 
the central Thai dialect (standard Thai or Siamese). The same is true
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of adjacent villages along the Khanomchin canal area. Although 
people of Chinese descent, who mostly carry on busy trade in rice mills 
and other retail establishments, are widely found in Ban Phaen and 
Chao Chet, they are rarely encountered along the KhanomChin canal.
According to some old villagers who are able to recall their youth in 
the reign of King Rama VI (1910-1925 A.D.), the people of their 
father's generation moved to the present site in order to obtain rice land from 
areas immediately to the north such as Village No.6, No.7, No.8 or 
from the Ban Phaen and Chao Chet areas. These pioneering ancestors must 
have settled and cleared what was then largely a wilderness in the 
depressions along the canal towards the south. In order to add 
clarity to the development of rice cultivation and the peasants' life, 
some historical examination is appropriate here.
The pioneering settlement at the site of Ayutthaya village is 
believed to have commenced in earnest with clearing along the KhanomChin 
canal at the close of the nineteenth century. In the latter half of 
the nineteenth century, the area from the mouth of the Khanomchin canal 
up to Ayutthaya village, was very sparsely populated. According to 
the folktales of older villagers, Wat Manwichai, today situated at the 
centre of the village, was in that period surrounded by monsoon forest 
ton sakae (Combretum) in which there existed three small hamlets, 
all situated along the canal. On the other hand, Chao Chet and Ban 
Phaen, being located on the main water transport route to Ayutthaya 
and Bangkok, flourished as trading settlements. But the depressions 
along the canal which had fallen into a wilderness of malaria-carrying 
mosquitoes and wild animals did not attract cultivators.
Rice cultivation and peasant settlement in the regions surrounding 
the old capital of Ayutthaya, and in particular, along the Ngi channel,
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seem to have been developed in a rather later period than would
generally be expected. The deep flooding Retarding Basin along the
N<?i river was almost certainly governed directly by the capital as
20
nyk phranakhon or the outer region of the capital, during the greater part 
of the Ayutthaya period (1350-1767 A.D.). The district then known 
as Khwaeng Khun Sena, the district governed by an official called 
Khun Sena, one of the four districts of nok phranakhon,must have covered 
at least the present Amphoe Sena, Amphoe Phakhai, Amphoe 
Bang Ban and Amphoe Bang Sai west of the capital. Although Khwaeng 
Khun Sena was not so important in agricultural production, it seems 
to have occupied a. crucial area for defence of the capital against 
Burmese attack from the west throughout the Ayutthaya period. Therefore, 
Burmese troops had to erect Khai Sikuk near Ayutthaya village as a base 
for capturing the Siamese capital. After the fall of Ayutthaya in 1767, 
the former capital and its npk phranakhyn were significantly reduced 
in administrative importance. Ayutthaya became a province named Krung 
Kao (old city) under the rule of a governor, phu raksa krung,sent from 
the new capital of Bangkok during the early Ratanakosin period. In 
the reign of Rama III (1824-1851 A.D.), Sena was divided into two 
districts : Sena Yai in the north,corresponding to the present Amphoe
Phakhai, Amphoe Sena and a part of Amphoe Bang Ban, and Sena Noi in the 
south as far as the present Amphoe Bang Sai and a part of Amphoe Bang Sen 
(Boranratchathanin, 1959: 101-103). According to a source dated 
1843,construction works were carried out to shut canal sluices in order 
to protect the rice fields from incipient flooding in the areas close 
to the KhanomShin canal in Sena (Krom Sinlapakon, 1969: 17-18). This 
indicates that to a certain extent rice cultivation and rural settlement 
was already developed in this area by the mid-nineteenth century.
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Since the 1880's# large scale reclamation of ricelands accomplished
by canal excavation have achieved a remarkable development in the lower
part of the delta (Tanabe, 1978a: 58-67). However, rapid expansion of
ricelands towards the deep flooding area began somewhat later, around
the turn of the century (Johnston, 1976 : 38 > Tanabe, 1978a: 73).
On his inspection of this region in R.E. 117 (1898 A.D.), Prince Damrong
the then Minister of the Interior, recorded that rice fields were well
adapted to the deep water and public order was maintained in the
Phakhai region (Damrong, 1972: 2-4). Some ten years later, King Rama V,
on his royal trip in R.E. 127 (1908 A.D.), recorded his astonishment
at the rapid development of peasant settlements.along the Npi and
even said that Phakhai had attained greater prosperity than Suphanburi,
which was a famous centre of rice-growing along the Suphanburi river
(Chulalongkorn, 1950: 26, 30). In addition to reclamation, the
setting-up of district offices was proceeding apace in line with the
development of provincial administration under the Ministry of the
Interior. In R.E. 122 (1903/4 A.D.), the former Sena Yai and Sena Ngsi
were divided into four districts, and the present area of Amphoe Sena
succeeded one of them, then called Amphoe Sena Klang (Boranratchathanin,
1959: 104-105). The district office of Amphoe Sena Klang which was
firstly established near Tambon £hao Chet moved to the Ng>i and the
£hao £het Bang Yihon canal junction at Ban Phaen for traffic convenience
in 1910 (Boranratchathanin, 1961: 11). It is said that within a few
years after the establishment of the new office, a number of rafts
(phae) and rice cargo boats crowded into the channel around the office,
21where a large marketplace adjoining Phakhai came into being. Phraya 
Boranratchathanin, a High Commissioner to Monthon Krung Kao who first 
assumed office in Ayutthaya in R.E. 119 (1900/1 A.D.), described the
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rapid growth of rice cultivation of this area in 1916 as follows:
"When I first came to government service 
in Krung Kao, some ten thousands rai of 
wilderness covered the area of this Amphoe 
[Amphoe Sena Klang], and rice fields 
stretched only a short distance from farm 
houses. But today, the wilderness has 
disappeared and changed into rice fields 
as far as the border of Suphanburi province." 
{Boranratchathanin, 1961: 12).
Ayutthaya village was apparently formed during such rapid 
reclamation around the turn of the century. There is very little 
doubt that the peasants cleared the wilderness with the aim of 
cultivating crops for petty commodity production, in response to the 
steady growth of export agriculture which occurred after the end of 
the nineteenth century. However, certain particular circumstances 
also affected the land reclamation of the village and adjacent areas 
along the canal. According to some older informants, the lands along 
the canal, which were first cultivated by their ancestors, were divided into 
two categories according to land tenure. The first is called na 
sapsin suan phramahakasat (riceland of crown property) or,simply na 
luang (royal riceland) which was mainly loca.ted north of the village 
along the Rang Khok. This type of riceland was not only to be found 
in Ayutthaya village but also more extensively in the northern part of 
Tambon Bang Nomkho to the north, in Tambon Bang Yitho and Tambon Chang 
Lek of Amphoe Bang Sai to the east and also to the west of Khanomchin- 
canal as far as the San canal. The na luang had been under the ownership 
of the King, and therefore the peasants who cleared and cultivated it 
became tenants who had to pay a farm rent to the Department of Crown 
Lands, then called krom phrakhlang khangthi (K.S. 3.3/26).
224
The alternative type of holding was ordinary land where pioneer 
peasants could clear and claim (Shap Shpng) their ownership. This 
type of riceland is sometimes called na ratsadpn (people's riceland) 
in contrast to luang, but in many cases such reclamation was 
undertaken by wealthy noble officials as a private business enterprise, 
simultaneous with that undertaken by peasants. It may be said that 
initial reclamation of the na luang then stimulated the reclamation 
of na ratsadpn. The na luang, as crown property, continued to exist 
at least until 1975 when this research was carried out.
Some accounts concerning the formative process of nea luang in the 
village are given in historical documents of the Ministry of Agriculture 
(krasuang kasettrathikan) in the reign of King Rama V. In R.E. 109 
(1890/1 A.D.) Phraya Phatsakpnrawong, then the Minister of Agriculture, 
proposed that the King should take possession of vast tracts of 
wilderness in Tambon Sakae and Tambon Khanomchin as raa luang for the 
Crown Prince Wachirawut (who became Rama VI in 1910) (K.S. 3.3/2).
This proposal was advanced in order to secure government revenue from 
kha na or riceland tax by keeping land reclamation under direct 
government control against a growing proliferation of disorganised 
private enterprises in the delta since the 1880's. At the same time, 
Phatsakpnrawong apparently intended to establish royal estates on a 
huge scale to collect farm rents from those who came to cultivate them 
(Tanabe, 1978d: 78-82). A letter dated in 1890 from Phatsakpnrawong 
to the throne describes the proposed areas to be opened as follows:
"According to the inspection by Phraya Kasetraksa 
[an official of the Ministry of Agriculture] and 
Phraya Chaiwichit, the governor of Krung Kao, the 
land left uncultivated in two Tambon, i.e. Ban 
Sakae and Ban Khanom&hin seems to be suitable for 
rice cultivation. People do not use this area so
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much/ because of inadequate supplies of water 
and the absence of a transport route. In the 
case of Ban Sakae, inundation occurs so 
quickly before ripening that rice growers 
cannot get a good yield. Therefore/ the 
construction of a barrage to prevent inundation 
will be required. For Tambon Khanom£hin, it is 
essential to secure transport routes by 
dredging the existing canals and water courses 
to make convenient use of boat traffic. Thus 
both areas will be filled with floating rice 
fields (na fang khun).1 (K.S. 3.3/2).
The area here mentioned as Ban Khanomfihin seems to cover both 
banks of the canal including the present Ayutthaya village, then less 
populated, with the old Khanom&hin Nai village as its centre, now 
known as Villages No.6 and No.7. For reclamation of wastelands along 
the canal, improvement of water transport facilities was a prerequisite. 
Phatsakpnrawong writes in the same year as follows:
"Because of absence of water in the dry season, 
there is difficulty in the provision of the 
necessary water transport. Therefore, people 
cannot come to settle and earn a living there.
But the area is fertile and actually of much 
benefit to cultivation. In Ban Khanomchin there 
are a lot of distributaries from old channels.
Because some parts of those channels are shallow 
and narrow, we would like to excavate them to 
improve communications both in the dry and rainy 
seasons. If this can be done, there will be 
benefit to the state because remarkable expansion 
of riceland can be expected." (K.S. 9.2/2).
In addition to the proposal by the officials, a member of the 
royal family, 6haomun Sanphetphakdi, who had a certain amount of land 
rented out to peasants in this area/ was also applying for canal 
excavation similar to the above project. However, his application 
was bitterly opposed by the Ministry of Agriculture for the following 
reasons (K.S. 9.2/2). Firstly because many disputes had arisen in 
the past between tenant peasants and nai kpng or agents who collected 
rents on behalf of the landlord, £haomun Sanphetphakdi. It was feared
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that a serious confrontation might hamper the start of his project.
And if this private enterprise was undertaken, the tracts along newly 
dredged canals might be privately owned and sold to peasants, following 
previous examples of canal excavation. The Minister reasoned that, in 
that case, the scheme would be for the sole benefit of £haomun 
Sanphetphakdi. Thus, in order to preserve those tracts from encroach­
ments by private enterprise, the Ministry rejected his project and held 
them as na luang. In the absence of documentation, it cannot be established 
whether or not the proposed excavation of canals was fully undertaken 
by the Ministry, but according to the testimony of the villagers it
appears that only the Khanom&hin canal was dredged and widened in that
period.
After repairs to the canal were carried out by Phraya Kasetraksa
and the governor of Krung Kao, some arrangements to facilitate cultivation
such as digging lateral canals and ditches and construction of rong na
(field huts) were made in those tracts occupied as na luang (K.S. 3.3/2).
These tracts were located on the northern parts of the canal banks.
Ayutthaya village is situated almost at the southern end of these 
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na luang and in addition, a vast unoccupied wilderness still extended
further south. Therefore, the pioneering ancestors who settled at the
village had a chance of claiming ownership to the cleared land further
south, while some of them cleared and cultivated na luang as tenants.
In the 1890!s, gradual but steady migration into the village began in
search of new frontiers of rice cultivation. The people who settled
down in the rong na officially offered launched on na luang cultivation
under terms of relatively low rent in kind, such as one or two thang
23
of paddy per rai (K.S. 3.3/2).
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According to the villagers, in Ayutthaya village there were 
three peasant households who settled in such rong na. They were 
believed to have been originally phrai luang or corvee peasants 
attached to the King under the supervision of Phraya Kasetraksa.
It is widely said among the villagers that they were tatooed (sak lek) 
with a figure of fish serrations and a registration number on their 
left fist,and were•numerous in the northern part of the canal. They 
had to be pioneers, firstly mobilised to clear the rra luang by 
Kasetraksa and subsequently settling down as tenants in pursuit of 
their living.
In addition to the settlement of phrai luang, another group of 
peasants who were thought to be already free from human bondage after 
the abolition of corvee conscription, settled in the village. Many of 
them claimed ownership of na ratsadpn, while others became tenants 
renting riceland from landlords who also operated from the beginning 
of the pioneering days. Those landlords who accumulated holdings in 
this area mostly lived in Ban Phaen and Sikuk carrying on their various 
trades. It is said, however, there were a few landlords with large
landholdings, like £haomun Sanphetphakdi, who were resident in Bangkok.
[
Thus Ayutthaya village which experienced rapid development in the 
expansion of riceland from the start had a fairly large number of 
tenants and significant rented areas including some na luang.
The claiming of ricelands by peasants came to an end at the 
latest by the 1920's, and tenancy steadily increased throughout the 
Khanom^hin canal area, particularly in the 1930's. Although the 
tendency towards tenancy and landlessness continuously grew throughout 
the pre-war and post-war periods, few remarkable changes in the 
villagers' socio-economic life were brought about until the 1960's.
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The improvement in irrigation in the 1960's provided, to some extent, 
a stable water supply to the fields along the canal and enabled some 
peasants to adopt the transplanting method of cultivation, though 
within very limited areas. Moreover during this period, manufactured 
inputs such as insecticides and weedkillers began to be applied to 
the broadcast-sown fields as well as to the more restricted area of 
transplanted fields. Tractor ploughing, although initially carried out. 
by hired tractors from outside the village, was introduced in the early 
1960's and has since been practised throughout the Khanom£hin canal 
area. Some rich peasants started to use their own tractors or smaller 
and cheaper power tillers which are customarily called khwai lek or 
iron water-buffalo. Some of these peasants also use rented tractors. 
Such industrial inputs which, in fact, became popular throughout the 
Chao Phraya delta region, provided not only higher yields but also an- 
increase in cash flow through the whole process of rice cultivation as 
well as in the villager's daily consumption. Utilisation of wage 
labour in place of the traditional labour exchange became common at 
the stages of high labour demand in the farming calendar. In order to
I
meet the considerable cash expenditure, most smallholders acquired 
heavy debts. It is said that some owner-operators who possessed 
relatively small holdings borrowed money from moneylenders and other 
sources, but frequently had to dispose of their land to clear off those 
debts, while many tenants who could not afford production costs (mainly 
due to high land rents and wages to be paid) had often to cease 
cultivation and became landless rural labourers. These general 
conditions were proceeding apace during the 1960's and are also seen, 
more or less, at the present time.
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After the considerable changes in socio-economic conditions 
during the 1960’s, which may be generally characterised as a general 
impoverishment of smallholders and tenants, the na luang was transferred 
by royal grant to its cultivators in 1976. This was performed by the 
Office of Land Reform for Agriculture attached to the Ministry of 
Agriculture and Co-operatives', as a part of land reform policy adopted 
by the government during the liberal period shortly after the popular 
uprising of 14 October, 1973. The tenants cultivating na luang, including 
four households in Ayutthaya village, became owner occupiers. However, 
this is not to say that this royal grant brought about a satisfactory 
solution to the growing problems of tenancy in this delta, nor 
in Ayutthaya village. The socio-economic conditions of the village 
which are originally derived from the pioneering reclamation are still 
to be observed at present, despite considerable changes.'
4. Socio-economic Conditions of the Two Villages 
(1) Occupation Structure
The two selected.villages are fundamentally different and present 
a sharp contrast in their natural environments, with which their peasant rice 
farming systems are closely integrated. The farming systems currently 
practised within the two village communities are at the same time a 
result of the peasants' historical adaptation to the ecological setting, 
which can be traced back to their pioneering days, as we have shown in 
the previous section. It may be suggested that the two farming systems 
have followed different paths from the start in the particular socio­
economic conditions surrounding the two villages. However, in order to 
give a contemporary outline of socio-economic conditions in the villages, 
we need to discuss further, the occupation structure, land tenure,
2 JO
operated area and riee production of the two villages in the 1974-75 
cropping season.
The villages in Chiangmai and Ayutthaya are typical agricultural 
communities based on rice cultivation, as can be found throughout the 
farming regions of the Intemiontane Basin type and of the Delta type 
respectively. Both have a majority of their households engaged in 
farming, if in some cases as farm labourers; farming households 
constitute 87 per cent of the total, while farm workers are 57 per cent 
of the total population in Chiangmai village; the proportions are 
81 per cent and 53 per cent respectively in Ayutthaya village. All 
these farm households are primarily associated with wet-rice cultivation 
the greater part of them actually operate farm holdings,while there 
are a small number of landlords who do not work on their holdings, 
either renting out their land or relying upon a considerable number 
of farm labourers for operation. As shown in Tables 17 and 18, the 
farm households in both villages can be classified into six groups in 
terms of land tenure status which will be discussed later. In both 
the villages the landless farm households, i.e. tenants and rural 
labourers,form the biggest group, amounting to around 60 per cent of 
the total farm households, with the landless and households who rented 
in at least part of their holdings accounting for more than 70 per cent 
of the total. Conversely, the landed groups such as landlords and 
owner-operators are rather a minority, accounting for 30 per cent in 
Chiangmai and 23 per cent in Ayutthaya. Taking the provincial averages 
into consideration as shown in the previous chapters, it is not 
surprising that landlessness and tenancy are as significant as 
indicated in these figures for both villages.So far as the distribution 
of farm households in terms of land tenure status is concerned, the
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TABLE 17: Occupation Structure in Chiangmai Village, 1974-75
Occupation No. of 
households 
(%)
Household
population
Farm workers 
Number Average/ 
household
Agriculture
Landlord 8 { 4) 19 3 0.38
Landlord-operator 22 ( 11) 90 47 2.14
Owner-operator 31 ( 15) 123 83 2.68
Part tenant 16 ( 8) 72 46 2.88
Tenant 57 ( 28) 257 151 2.65
Rural labourer 68 ( 34) 262 179 • 2.63
Total 202 (100) 823 509 2.52
(4.07 per
household)
Others
Trade 13 46 10
Official 6 23 2
Factory labourer 4 24 5.
Dependent 8 15 0
Total . 3.1 ■ 108 17 '
Sum total 233 931 526
Source: 1974-75 Survey
TABLE 18: Occupation Structure in Ayutthaya Village , 1974-75
No. of Farm workers
Occupation households Household Average/
(%) population Number hous©hold
Agriculture
Lanldord 2 < 3) 4 0 0
Landlord-operator 6 ( 9) 24 15 2.50
Owner-operator 7 ( 11) 45 28 4.00
Part-tenant 13.( 19) 76 50 3.85
Tenant 18 ( 27) 87 50 2.78
Rural labourer 21 ( 31) 93 52 2.48
Total 67 (100) 329 195 2.91
(4.91 per '
household)
Others
Trade 3 17 4
Official 2 8 0 ■
Fishery 1 5 2
Dependent 10 20 0
Total 16 50 6
Sum total 83 379 201
Source-: 1974-75 Survey.
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villages are equally characterised by fairly advanced stratification 
in land tenure.
As in most areas in the two farming regions and throughout the 
country, the basic unit of production in the two rice-growing 
villages is the household,which consists normally of a nuclear family 
or a stem family bridging three and occasionally four generations.
As we have already shown in the previous chapters, a farm household 
occasionally includes, in some areas, one or several rural labourers 
in addition to the family members. In Ayutthaya village only one 
household regularly hires a non-kin rural labourer who lives with the 
employer's family, while in Chiangmai village, there are five operating 
households whose family labour force is supplemented by a non-kin rural 
labourer who is regularly hired by them but lives separately. Except
for these minor exceptions, the framework of farm household in both 
villages is basically coincident with the family, which is the fundamental 
decision-making unit in the course of production and consumption. 
Therefore, the family always performs a significant role in allocation 
of production resources such as land and labour. The average size of 
farm household is 4.07 in Chiangmai and 4.91 in Ayutthaya, both of 
which are under their respective provincial and regional averages of 
more than 5.
Throughout the process of rice cultivation, in both villages, the 
domestic labour force of the household is the major resource of labour, 
though supplemented by the traditional co-operative labour and/or wage 
labour. Since under traditional technology most farming operations 
other than transplanting and harvesting have basically been 
carried out by the labour of the operating household, the potential 
labour force available in it is of crucial importance throughout the
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production process. Each farm household contains several farm workers
who regularly work on the farm throughout the farming season, though
due to the seasonality of farming activities characteristic of rice
cultivation, they may perform various non-agricultural activities,
especially during the agricultural slack season. In addition, even during the
farming season, they may also spend a considerable time on fringe
and informal activities such as fishing and repairing the house and
farming equipment, which are essential for the subsistence of their
family. Such farming population of 16 years and oyer are here
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regarded as farm workers. The average number of farm workers per 
household in Ayutthaya village is slightly larger than that in Chiangmai:
2.91 and 2.52 respectively. This seems to be associated with the 
considerably larger operated area per household in Ayutthaya village, 
which is necessary for petty commodity production and was originally 
attained during the rapid reclamation period. The larger number of 
farm workers is particularly notable, amounting to approximately 4 
per household, among the owner-operators and part-tenants in Ayutthaya, 
who normally operate quite large areas of more than 30 rai (Tables 
18 and 24).
As many scholars have pointed out in their community studies, it 
is one of the major characteristics of labour utilisation in Thai 
peasant farming that in addition to the regular farm workers, the 
marginal labour units such as the elderly who have already retired, 
school-age children mainly under 16 years old and close relatives are 
mobilised for the periods of intensive labour demand and for light 
casual tasks (Fuhs and Vingerhoets, 1972: 88; SOAS, 1978: 22-23;
Kamol, 1955: 82-83). Almost every farm household in both villages is 
able to mobilise a certain amount of such marginal labour units. In
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recent years, however, the marginal labour force in a farm household, 
together with traditional co-operative labour/ has tended to be 
replaced by hired labour under the increasingly monetised economy, 
especially in Ayutthaya village. Be that as it may, we can distinguish 
the main labour resources in the two villages: the domestic labour
force of the household as the major resource consisting of the regular 
farm workers and the marginal labour units, and the other and 
supplementary resources supplied by the traditional co-operative labour 
or wage labour. With respect to the supplementary resources there is 
a marked difference between the two villages: the traditional exchange
of labour is still at work despite the recent growth of wage labour in 
Chiangmai village, while it has declined and almost completely been 
replaced by wage labour in Ayutthaya village. This involves differen­
tiated patterns of labour utilisation between the two, which will be 
discussed in detail in'Chapter VIII. Another point which should be 
noted here is the fact that the largest numbers of farm workers in both 
villages come from the households of rural labourers who own no land to 
work. The greater part of this rural working population supplies 
supplementary labour to the operating households in the villages to 
meet the shortage of labour for the brief periods of labour demand in 
rice cultivation..
Although the economic activities of the two villages are highly 
concentrated on agriculture, there is a difference in specialisation 
in rice farming and in supplementary occupation between the two. Aside 
from the landlord relying basically on land rent and the rural labourer 
principally engaging in wage labour, the distribution of full-time 
farming households and of supplementary occupations among the operating 
households in the two villages are shown in Tables 19 and 20. The
TA
BL
E 
19
: 
Di
st
ri
bu
ti
on
 
of
 
Su
pp
le
me
nt
ar
y 
Oc
cu
pa
ti
on
 
am
on
g 
Op
er
at
in
g 
Ho
us
eh
ol
ds
 
Ac
co
rd
in
g 
to 
La
nd
 
Te
nu
re
 
St
at
us
 
in
Ch
ia
ng
ma
i 
Vi
ll
ag
e,
 
19
74
-7
5 
■
235
o o 0  CM ro M 1 ft CM VO p- 00 CO CM CO f t  CM Oft dP m r - t—1 t—1 <—1 o0 1—1
■P s~*pO .
EM
No 3
8 CO
CO
12
6
•P
s
dP
LO in
cn
§ # w
-—'
Eh
No
tn
54
.p ^  ,s cn P
-P q o\° f t COq 0
0 q '—-ft 0 »•p o CM
s ft
qo
•H4J
HJ
81u
a
O
q1 0 ,—. 00 CMq - p dP m
0 0q q • '—' — ■
s 0 5o ft K in vo0 ■—i i—1
_ _.
*3 p CM co
P o 00
o •p dPft 0 -—' ■—■
'd P •q 0 0 00 ft
0 ft £ 1—I
p i 0
VO IN VO ^  r - '  c m
r-t CM i—I iH
H  CM
w 0
0) CO
Q) T3
Hi K K
P 
P 
O
to > i h  
at q  -P 
4J a +j0) (0 to
id q  f t  at 
•H -P .to M M qa  id nj id o  13
at cq m a  h  eh
ft 
to
tn
rH cm ro i—t ft
tnq
•H
>
(d
0
>
mh
id
0
P _ tn h 
0
q
tn
■—i • * q
q q P 
0 tn tn -h 
tn Fd dj s
£
q  o•H 
+J O 
ft P P 
-P 0 q
o
o
r-
LO
o
oft
VO
O
O
OO
CM
CM
CO 
P 
0 
rP
O Vu  o
So
ur
ce
: 
19
74
-7
5 
Su
rv
ey
.
TA
BL
E 
20
: 
Di
st
ri
bu
ti
on
 
of
 
Su
pp
le
me
nt
ar
y 
Oc
cu
pa
ti
on
 
am
on
g 
Op
er
at
in
g 
Ho
us
eh
ol
ds
 
Ac
co
rd
in
g 
to 
La
nd
 
Te
nu
re
 
St
at
us
 
in
Ay
ut
th
ay
a 
Vi
ll
ag
e/
 
19
74
-7
5
236
id
o
Eh • 
0 
£
4-3
A of> 
id —  
G *
CD o
Eh S
+J .—„ 00 OJ
•p G <*!> CO CO
p id *—
id G • —'
P h <D 0-P £ m 00
l
TJ P 
P O — O +J oV 
H  itf w  
'G p  •
g a) o 
ft 3 ►4 o
G
O•r)
-P
(0Qj
GU
a
o
co
cn
coOJ
o
CO
<s}<
O'in
m
OJ.
OJ
O'
i Po —
p -p  o\° H cn
CD (CJ O ' O J
g P *CD 0 -__-
O O j £  
O uo O J
coro
O J
H H n C O  ro
i— I rH
i— I i— 1 OJ rH rH
a)
•—! G
Oj 0
Si •HG •P Oj
cn id O tn
0 j ,G G ■p CD
,G G cn id p •H
•P U a o •p
•H O H CD Oj •*H
£ O \—1 tn 1—t
cd Td G id
On fP a) ■P rd id •rlG P t CD ■H p O•H id id Oj EH a)s +J p Ojp G Eh CO
cti CD
Hi a
■5 fr*P -P p
O  (D CD H J<|
• r l  cn cn 
id id -h 
Eh W  Hi
0
•3
oo*—J
"si»
co n oo
o
o
CO
I—1
o
o
ooI—I
CO
p 0
S G I o
CD -H 
O -P 
CD O  
*H 0 
04 P 
■PrW « U]
P G 
cu tn o 
tn c o
I
rH
id■P
o
Eh
>i
CD
>
P
G
CO
in
o-
I-d1
O'
cn
237
full-time farming household here means, for the sake of convenience, 
those households whose net farm income accounts for more than 70 
per cent of the total net income. The farming households with 
supplementary occupation are accordingly those households whose net 
non-farm income is more than 30 per cent of the total, and an 
occupation from which a household draws the largest income from sources 
other than their own farm is regarded in the tables as the household's supplementary 
occupation. It is then clear that full-time farming households 
are rather in the minority .in both villages, and the proportion of 
those to the total number of households is rather higher in Ayutthaya village 
with 41 per cent, against 30 per cent in Chiangmai village. It Is also 
notable that the proportion of full-time farming households is generally 
higher in the landed peasant groups in both villages, and is quite low 
especially in the part tenant and groups in Chiangmai. These figures . 
suggest.that the smallholders and .tenants are no longer able to rely 
solely on farming or at least on rice cultivation and have to seek 
supplementary income in non-farm activities.
In Chiangmai village, cash cropping is confined to cultivation 
of soybeans (thua luang), tobacco (ya sup) and off-season rice on a 
quite small scale, mainly due to insufficient water supply in the dry 
season. Such underdevelopment of cash cropping In Chiangmai’s 
subsistence farming seems to lead to heavier dependence.on supplementary 
occupations. On the other hand, Ayutthaya*s rice cultivation has long 
been aimed at.cash cropping and despite the prolonged deep flooding in 
the rainy season, the marked deficiency of water supply in the dry 
season makes any other alternatives hardly possible. Given the 
relatively large operating area and the long-established rice marketing, 
Ayutthaya*s rice monoculture still maintains a rather higher ratio of
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full-time farming households to the total households (Chiangmai: 30 
per cent, against Ayutthaya: 43 per cent) as shown in Tables 19 and 
20.
Even in such village communities concentrating on rice 
production as the villages under study, there has always been some 
development of non-agricultural sectors and various kinds of supplementary 
occupations. In both villages, in fact, it is said that there were 
some farm households who engaged in small-scale trade, handicrafts 
and wage labouring, at the latest, since the turn of the century.
At present, as shown in Tables 19 and 20, both villages contain a 
significant number of such households with their supplementary 
occupations varying considerably.
In both the villages the trade activities requiring heavier 
capital investment such as keeping a retail shop and operating a rice 
mill are restricted to the landed groups of peasants, while pedlars 
including petty shopkeepers, selling quite small quantities of groceries 
and food are found among landless groups, especially in Chiangmai 
village. The two local rice mills established in the early 1960's in 
Chiangmai village are operated by landlord-operators for milling home 
consumption paddy as well as for small-scale rice trading. On the 
other hand, Ayutthaya has no rice mill, because there are. some long- 
established mills incorporated in the large-scale networks of rice 
marketing in the adjacent village and in the major centres along the 
£h ao £het Bang Yihon canal. Ayutthaya1s three local middlemen, each 
equipped with more than one cargo boat (rua krachaeng) are involved in 
rice trading in and out of the village, while Chiangmai's middlemen are 
merely dealing with such livestock as water-buffalo and pig on a 
small scale.
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As for transport/ reflecting differences in physical conditions/ 
motor-boat services for passengers and goods have become 
popular in the water courses around Ayutthaya village/ while in 
Chiangmai village the traditional ox-carts (l<p ngua) are still in wide 
use, and a considerable number of poor peasants use them to carry logs 
and other forest products out from the pae stretching to the west of 
the village in order to obtain supplementary cash income. In the 
latter village, fifteen households engage in such transport services 
using their own ox-cart and only one wealthy landlord-operator operates 
regular services between the village and Chiangmai city area by a 
mini-bus (rot song taeo) converted from a small lorry for carrying 
passengers.
Basket-weaving, fishing and other supplementary specialist jobs 
are to be found, though often sporadic and on very sma11-scales, 
especially among the poor peasants in both villages. In both villages, 
most peasants, to a greater or lesser extent, engage in fishing and 
collecting edible plants and insects, firewood and other raw materials 
for artifacts for their domestic consumption. Given the richer forest 
resources in the pae surrounding the village, Chiangmai's peasants 
obviously spend much more time in these subsistence activities. Among 
various activities in the forest, the collecting of fallen leaves from 
tiing (Dipterocarpus tuberculatus) and forest labour such as woodcutting 
and charcoal-burning have recently become important sources of 
cash income for the poor peasants, including rural labourers, in 
Chiangmai village. Tpng tiing (tiing leaves) gathered in the pae during 
the latter half of the dry season are woven with thinly split bamboo 
to make sheets of roofing material. The finished products of t<yng tiing 
sheet are sold individually to collectors sent by the companies dealing 
with construction.materials in Chiangmai city. Collecting and weaving
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tpng tung has become popular in most farm households of the village in
recent years and provides a considerable proportion of the cash income of
the fourteen households who are poor peasants with no or very small
holdings. Likewise, charcoal-burning and woodcutting in the pae, which
must have been continuously carried out for subsistence for many years, but
which are now illegal in the area of forest reserve, now provide
opportunities for obtaining cash income for the seven tenant households and
25
for many other rural labourers as well. Combined with transport by 
traditional ox-carts, these forest activities currently have a very 
significant role in assisting the poor peasants within a village, 
community to survive under the increasing land hunger.
Wage labouring on the farm and occasionally in non-agricultural 
sectors is also widespread in both villages, especially among the 
poor peasants including some smallholders. In both villages the greater 
part of wage labouring is agricultural labour which is paid on a 
piece-work or day-labour basis for tasks mainly in the periods of 
transplanting and harvesting. Since we shall see the conditions of 
wage labour among the rural labourer's households in relation to labour 
utilisation among the operating households in Chapter VIII, we here 
touch upon only the wage labour among the operating households /as a 
supplementary occupation. In Chiangmai village, there are two tenant 
households regularly hired to look after the estates growing longan 
(lamyai) and other fruit trees.,which are operated on the southwestern
foothills by urban based capitalist developers. Moreover, some members
/
from three tenant households together with rural labourers work on miang 
plantations located in mountanous areas in Mae Taeng district immediately 
north of Mae Rim district, for about five months from late April to 
September. Workers on th s© plantations must stay in 
accommodation ori the plantation, where they have to perform
241
hard labour at low wages , harvesting miang leaves and working in the
process of fermentation under extremely unhealthy and unpleasant
26
working conditions. A few households have acquired opportunities 
fox* wage labouring at a construction site in Chiangmai city, a rice 
mill at Mae Rim town, and a tobacco leaf drying factory situated 
within Chiangmai village. In the case' of Ayutthaya village, wage 
labour other than agricultural piece-work is mainly at construction 
sites in Bangkok, where some members from three tenant households 
worked during the dry season in 1974-75.
A comparison of occupation structure between the two 
villages reveals the following aspects. In Chiangmai's 
subsistence farming,which is characterised by small operating 
areas and an underdeveloped cashcrop economy, the majority of operating 
households including owner-operators with smallholdings have to depend 
upon supplementary occupations. Reflecting the underdevelopment of the 
non-agricultural sector in urban areas,their employment opportunities 
are almost all confined to the village and adjacent countryside. In 
such circumstances, forest labour, its associated activities, and wage 
labour in agriculture have become of crucial importance for the poor 
peasants. On the other hand, Ayutthaya's rice farming as petty 
commodity production, supported by larger operating areas, allows the 
existence of a relatively large number of full-time farm households, 
especially among the landed groups. It is one of the characteristics 
of highly commercialised agriculture that there are some operating 
households involved in rice trading as middlemen. Although opportunities 
for wage labour come mainly from the agricultural sector inside and 
outside the village, it should be noted that some peasants work away 
in Bangkok during the off-season.
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(2) Land Tenure, Operated Area and Rice Production
As many scholars have suggested, in peasant farming land tenure 
conditions such as size of landholdings and social relationships of 
land tenure have a direct effect upon productivity as a whole. At the 
same time, under the peasant economy with low capital investment, land 
tenure represents the crucial factor of social stratification in terms 
of wealth, power and prestige (Shanin, 1971a: 295; Nash, 1965: 28).
In connection to these, three native categories of land tenure in both 
villages seem to represent socio-economic status among the peasants; . 
the operating household falls into two categories: £hao khtpng thidin
or land owner and phu chao thidin or one who rents in land; outside 
these two groups of operating households, there is a term khon rap 
£hang (khon hap chang), denoting the rural labourer. In particular, 
the rural labourer who has no land to work presents a sharp contrast 
to the other two in terms of the opportunity for rice production.
However, due to complex relationships of renting and the wide range of
landholdings, the dichotomy of &hao khyng thidin and phu chao thidin
does not necessarily reflect the detailed difference in land tenure
among the operating farm households. So, we need a further calssifica-
tion of land tenure status which takes into account the renting relationship
and the size of holding, in order to reveal a more realistic picture
of land tenure in both villages. As shown in Tables 21 and
22, the land tenure status in both villages can be classified into six
categories.
Landlord: The landlords in both villages are basically local
landlords living within their own village, who do not work on their own 
riceland and rent out its entire area to tenants or part tenants.
They primarily rely upon rent levied for their incomes. Their holdings
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are not so large and have been acquired mainly through inheritance 
and small-scale purchasing from other peasants in their own or nearby 
villages. In contrast to the absentee landlords with quite large 
accumulations of landholdings, living normally outside villages, they 
are exclusively retired old peasants who were previously landlord-operators 
or owner-operators.
Landlord-operator: The landlord-operators are those who work on
a part of their holdings, and rent out the remaining area to tenants
or part tenants. In Chiangmai village about 45 per cent of the
landlord-operators (10 out of 22 households), receive enough paddy as
land rent for their consumption, and cultivate only such upland cash
crops as soybeans and tobacco on a small scale during the dry season,
while in Ayutthaya all landlord-operators cultivate non-glutinous rice,
which is the sole feasible cash crop in the deltaic environment. In
both villages they include a considerable number of old aged peasants
who had previously worked on the entire area of their land. Although
the size of their landholdings varies considerably, most of the
landlord-operators, together with the landlords and some owner-operators,
27
form a class of 'rich peasants', having a constant surplus from land 
rent and produce, occasionally combined with income from supplementary 
occupations.
Owner-operator; The owner-operators are those who own the entire 
area operated. in the case of Chiangmai village, however, very small 
landholders operating less than 4 rai of their own land are approximately 
classified as part tenant or as tenant, because such small size of holding is very 
unlikely to produce enough paddy for food consumption for a whole family. For 
the same reason, 10 rai is regarded here as the lower limit of land­
holdings for the owner-operator in Ayutthaya village. The size of
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landholding of Chiangmai1s owner-operators is rather small, ranging
between 4 and 11 rai and can barely support the subsistence needs for
home consumption. Therefore, about a half of the owner-operators have
to seek cash income in supplementary occupations. On the other hand,
most of Ayutthaya1s owner-operators, who own a fairly large area, are
able to produce paddy for sale after securing enough for their home consumption
Thus, the owner-operators in the two villages present a sharp contrast
to one another not only in size of landholdings but also in economic
orientation of their rice cultivation.
Part tenant: Likewise, the part tenants who rent in riceland
in addition to their own land differ between the two villages. The 
category of part tenant in Chiangmai village includes a few small 
owner-operators owning riceland of less than 4 rai but over-1.5 rai, 
while in Ayutthaya village it includes holdings of less than 10 -rai but over 5 rai , 
Most part tenants in Chiangmai village with a small piece of land 
rent in some additional land only to attain holdings viable enough to 
meet their subsistence requirement. However, only 4 part tenants can
i
do so, and the rest still suffer a shortage of land for cultivation.
On the other hand, Ayutthaya's part tenants are basically the landed 
group of peasants owning 8 to 43 rai who can create, by renting in 
extra land, a more efficient farm size for the available labour force, 
capital and technology to produce surplus paddy to be put on the 
market.
It is difficult, therefore, to discuss and to regard the owner- 
operator and the part tenant as categories common to both 
villages. Instead, they should be appropriately placed in the 
individual village context. So, in the context of Chiangmai's
subsistence faming, it can be said that the greater part of owner™
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operators and only a few part tenants form a relatively narrow range 
of 'middle peasants', who can manage to produce paddy for home 
consumption by cultivating their own land and rented land.
Most part tenants belong to the lower-class of peasants consisting of the 
tenants and the rural labourers. In contrast, Ayutthaya's 'middle 
peasants' are represented by the greater part of owner-operators and 
part tenants who own and operate a fairly large area for production 
for sale.
Tenant: The tenants are those' who own no or very little rice­
land and rent in almost the entire area operated, but they include a 
few small owner-operators owning less than 1.50 rai in 
Chiangmai, and less than 5 rai in Ayutthaya. They are able to engage 
in rice cultivation, with their own instruments of production, 
basically by renting in riceland from landlords and landlord-operators 
within and outside the village, including absentee landlords, especially in 
Ayutthaya. The position of tenant is generally weak and vulnerable in 
terms of the tenancy customs, in which the landlords have a secure 
position to manipulate land rent and to arbitrarily change tenants.
The only exception is in the tenancy between parents and their children, 
which is frequently to be found in the case of Chiangmai village.
Under the considerable burden of increasing land rent, together with 
other high production costs, they have increasingly found it difficult 
to produce more than subsistence consumption in recent years. Even in 
the highly commercialised farming of Ayutthaya, most tenants who 
operate 16.49 rai on average are unlikely to produce much surplus.
The greater part of tenants in both villages have to, in fact, derive 
some cash income from wage labouring and other occasional activities.
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Rural labourer: Rural labourers rely principally upon wage
labour and currently form th' largest peasant group and are
increasing in number in both villages. The majority of rural
labourers have to seek various occasional jobs and sporadic activities.
in addition to agricultural tasks in rice cultivation, which can be
provided only in the brief periods of labour demand under the traditional
farming technology. In both the villages, they are economically
related as hired labour not only to the upper strata of peasantry,
2 8
but in recent years to almost every operating farm household.
Within the current situation of land tenure status in the two villages, 
the mass of rural labourers, together with most tenants, and 
with the part tenants in Chiangmai village, suffer being the most 
oppressed and exploited class of peasantry or "poor peasants'. The 
great mass of these 'poor peasants' are barely able to survive, 
suffering from frequent deficiency of rice for home consumption.
Whether in subsistence or in petty commodity production, they primarily 
concentrate their effort through cultivation of the rented land and 
wage labouring on acquisition of rice for food or the equivalent cash 
for their survival.
The classification of land tenure status into the six categories 
mentioned above is' an attempt not to show the overall structure of 
land tenure situation common to both farming regions, but to reveal its 
present situation within the village context. It can be seen that the 
classification of peasant category in the villages will facilitate the 
further discussions on technological aspects and relationships of labour 
utilisation among the operating households, to which we shall turn in 
subsequent chapters. For the moment, we will turn to a brief 
account of the two villages, relating to the distribution of area owned
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and area rented, and the distribution of area operated among these 
categories of peasants.
Between the two villages, as shown in Tables 21 and 22, there 
is a considerable difference in size of landholdings\ the average 
size per household is 2.72 rai in Chiangmai and 11.74 rai in Ayutthaya, 
and it is 3.12 rai and 14.47 rai per farm household
respectively. This indicates that the land resource is clearly 
insufficient for the farming population in Chiangmai village, while 
Ayutthaya village is better off, although it is still scarcely adequate. 
As we have seen earlier, one of the major reasons for such a difference 
may be the different processes of reclamation in these villages.
In Chiangmai village, after the pioneering reclamation of riceland 
within the narrow alluvial valley in the early nineteenth century, 
the expansion of riceland more or less ceased, at the latest, by the 
1930's, with only the minor addition of the Mae Raem field (M2) in 
the 1950's. During the past 170 years or so, the initially cleared 
land with later additions has been successively subdivided into 
fragments through at least five or six generations. Relatively 
scarce resources for riceland and high population growth have resulted 
in the current fall in the average size of landholdings. On the other 
hand, the reclamation of Ayutthaya's riceland is a relatively recent 
phenomenon dating from the extraordinary boom of riceland expansion 
which occurred early this century. The relatively large area of 
riceland claimed and transformed from the deltaic wilderness by the 
pioneer peasants has been utilised for the short period of 60 or 70 
years or 2 to 3 generations. Although peasant land ownership has 
been eroded to some extent by the growth of absentee landlords during 
those years,, a good number of the rich peasants have retained their
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inherited share and have occasionally even acquired some extra land through
purchasing from the poor peasants during the past few decades. At
29
the same time, the recent higher out-migration of younger people to 
Bangkok Metropolis is contributing to the prevention of excessive subdivision 
of the peasant holdings. It should be noted, however, that Ayutthaya's 
average size of holding per household is still considerably lower than 
that of the socially expected size amounting to about 20 to 25 rai, as 
we have seen in Chapter IV.
There is also a difference between the two villages in distribution 
of landholdings among the farm households. In Chiangmai village, the 
landlords, landlord-operators and owner-operators own more than 90 per 
cent of the total riceland, and only a small amount of land belongs to 
the part tenants. On the other hand, as we have seen already, many of 
Ayutthaya's part tenants, basically a landed group of peasants, perform 
a significant role in rice production under the highly commercialised 
farming system as a whole. • So far as the average holdings are concerned, 
in Ayutthaya, all the landed groups, from the part tenants upwards, 
have average holdings of more than the socially expected size (20 to 
25 rai) and present a sharp contrast to other lower categories with 
almost no riceland. In Chiangmai, the disparity in landholdings between 
the tenurial categories is not so profound as observed in Ayutthaya 
and only a small number of landed peasants from the landlord and 
landlord-operator groups retain more riceland than the socially 
expected level (8 to 10 rai), as we have discussed in Chapter III.
With respect to the rented areas of riceland there is also a 
marked difference between the two villages. Of the total landholdings 
in Chiangmai# about a half is rented out, mostly to the tenants and 
part tenants within the village. The total area rented in amounts to
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405 rai, of which 315 rai or 78 per cent come from inside the 
village, and only 90 rai or 22 per cent are resources from outside 
the village. These facts, together with the existence of numerous 
renting households, imply that there are intricate relationships of 
small-scale renting within the village. On the other hand, in 
Ayutthaya village the greater part of the peasants1 holdings are 
work.ed by their owners. Only 27 per cent of the total landholdings 
are rented out to peasants either inside or outside the village.
There is quite a large area rented in by the tenants and part tenants, 
amounting to 510.25 rai, but 352.50 rai or about 69 per cent of this 
area is owned by people from outside the village. This indicates the 
presence of absentee landlords, though some local petty landlords 
outside the village actually offer certain amounts of land for 
cultivation by .Ayutthaya1s peasants. 'It.should also be noted that, 
reflecting the historical.process' of land reclamation, the rieelands 
rented out by absentee landlords include 52 rai of na luang (royal 
riceland) in four plots. In relation to tenancy, we can here suggest 
a major contrast between the two villages) Chiangmai's tenancy is 
profoundly characterised by relationships of small-scale renting between 
the rich peasants and the poor peasants within the framework of 
subsistence farming, while in Ayutthaya's commercially oriented rice 
farming, absentee landlordism is of great significance.
The general characteristics of land tenure situation have indeed 
an effect upon the area operated and the rice production of the farm 
households, as shown in Tables 23 and 24. Operating households in the 
tables mean those who carried out wet-rice cultivation in the 1974-75 
season, so that a few households who did not do so for some reason are 
excluded.^ In Chiangmai village, the area operated is quite small
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with an average of 6.26 rai, ranging between 1.75 and 14.00 rai.
This figure roughly corresponds to the regional average of the 
Intermontane Basin type of farming, but is higher than the Ghiangmai 
provincial average of 5.6 rai, as shown in Chapter III. The average 
yield measures ' 54,56 thane per rai (3.44 tonne/ha), which 
represents quite a high yield level even in the_ Intermontane Basin 
farming region. Although such a high yield level is partly attribu­
table to various physical conditions such as soil, it is undoubtedly 
also the result of the highly efficient technology of rice farming 
to which irrigation is central, as we shall see in the subsequent 
chapters. Despite the higher yield level, however, the average 
gross product per household is very small, amounting to only 341.75 
thang. The average area operated amounts to only*23 per cent and the 
gross production 39 per cent on average of the comparable figures for 
Ayutthaya village.
Taking into consideration the peasants1 production economy as 
previously shown in Table 9, it is clear that the average level of 
gross production (341.75 thang/household) barely meets the necessary 
paddy for home consumption or khao kepwai kin and other production 
costs leaving very little surplus for cash expenditure. This is sometimes also 
the case for owner-operators. For most part tenants and tenants at 
near average level, the situation is worsened by the need for further 
payment for land rent and, as a consequence, they perpetually suffer 
a deficiency of paddy for consumption.
Under such circumstances, a good number of operating farm house­
holds together*with the rural labourers are forced to cultivate upland
32
rice (khao hai) by shifting cultivation method in the western pae in 
order to make good the deficiency in food production. The suitable
254
lands for upland rice cultivation in the pae are limited and scattered 
considerable distances, normally 2 to 5 km, from the settlements.
This imposes a great deal of hardship on the cultivators, in land 
preparation, weeding and transport, so that the cultivation tends to 
be restricted to the households with a younger labour force. As shown 
in Table 25, there are 42 households of upland rice cultivators, 
mainly from the categories of tenant and rural labourer, operating 
76.25 rai some 11 per cent of the total area operated in wet-rice.
The yield of upland rice is relatively low, measuring 25.46 thang/rai 
(1.61 tonne/ha) on average in 1974-75, and is subject to violent 
fluctuations. The cultivators tend to be discouraged by difficulties 
such as lower labour productivity, long distance from the settle­
ments and, above all, the strict legal control over the usage of 
'forest reserve1. Therefore, most cultivators operate only a small 
area of as little as one or two rai, which can barely produce the amount of 
paddy necessary for one man's yearly consumption.
In Ayutthaya village, on the other hand, the area operated in 
wet-rice is fairly large, amounting to 27.80'rai on average, and varies 
enormously from 6.00 to 60.00 rai. The average is higher than that 
of the Delta farming region as a whole and also higher than the 22.0 rai 
of Ayutthaya provincial average (Table 12). The average yield is 31.57 
thang per rai (1.99 tonne/ha), which represents a fairly average level 
in both Ayutthaya province and the Delta farming region, but is 
considerably lower than that of Chiangmai village. In contrast to 
Chiangmai village, the area operated and the gross production vary 
considerably in terms of land tenure category. In particular, the 
part tenants, combining their own landholdings with additional rented 
lands, attain the largest gross production on average. On the other
255
TABLE 25: Area Operated and Total Production of Upland Rice Cultivation 
in Chiangmai Village/ 1974-75
Land tenure status
No. of 
households
Area
operated
(rai)
Area/
household
(rai)
Gross
product
(thang)
Gross pro./ 
household 
(thang)
Landlord-operator 1 1.00 1.00 30.00 30.00
Owner-operator 5 14.00 2.80 376.00 75.20
Part tenant 3 3.00 1.00 125.00 41.67
Tenant 13 19.00 1.46 466.00 35.85
Rural labourer 20 39.25 1.96 944.00 47.20
Total 42 76.25 1.82 1,941.00 46.21
Source: 1974-75 Survey.
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hand, the area operated and production of the tenants deviate widely 
from those of the other three categories of peasants.
Under the highly commercialised farming and the widespread 
practice of rice marketing, it is commonly recognised among the village 
peasants that about 20 to 25 rai of operated area or 500 to 875 thang 
of gross rice product is normally required to maintain the level for 
minimum subsistence, as shown in Table 13. Many of the households in 
the three upper categories, therefore, seem to be capable of attaining 
a viable production level by rice cultivation alone. It is clear, 
however, that many tenants producing some 500 thang of paddy seem to 
find it difficult to manage their household economy after payment of 
production costs, including land rent which normally accounts for around 
20 to 30 per cent of the total product. So far as the area operated 
and gross production are concerned, we can see a great difference 
between the three upper categories and the landless tenants, the latter 
tending to share the position of 'poor peasants' with the rural 
labourers who can increasingly^-participate in wage labouring.
When we compare the land tenure situation and farm size 
(area operated) between the two villages, some marked differences can 
be pointed out. First of all it is quite notable that there is a great 
disparity between the two in landholdings and in the area operated as 
a whole. It can be seen that this disparity, originally derived from 
the basic area available for clearance and from the historical processes 
of reclamation, has largely remained up to the present day, determining 
the contrasting orientation of peasant farming, i.e. subsistence 
production in Chiangmai and petty commodity production in Ayutthaya. 
Within the framework of Chiangmai's subsistence farming, small land­
holdings are owned by the upper three categories of peasants, and
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small-scale renting relationships are common between the landed and 
•the landless within the village community. The area operated is ■ 
generally small and differs little between the categories of peasants.
Those who are able to produce sufficient paddy to meet their subsistence 
are relatively restricted to a smaller number of peasants, and most 
part tenants and full tenants are faced with a deficit in rice 
consumption supplies. In contrast to Chiangmai's subsistence farming 
with its wretchedly inadequate land resources, Ayutthaya's farming has 
been developed basically for petty commodity production with relatively 
large land resources owned by the upper four categories of peasants 
and by absentee landlords outside the village as well. The large area 
of riceland operated by the landed peasants including the part tenants 
normally yields enough for market disposal in addition 
to providing paddy for subsistence requirements. However, many tenants 
with smaller operating areas have increasing economic problems under 
the highly commercialised agrarian society of the delta region.
5. Conclusions
In this chapter we have attempted to give a basic outline of the 
two villages selected in Chiangmai and Ayutthaya through which we 
intend to examine the present circumstances of two distinctive types of peasant 
farming. The two villages selected present a sharp contrast in 
ecological setting and associated farming technology: Chiangmai
village is situated in a tributary valley, a northwestern marginal 
area of the Chiangmai basin, where the sophisticated transplanting 
culture has been developed with limited land resources, relying upon 
the well-maintained muang fai irrigation systems? in Ayutthaya village, 
located in the deep flooding Retarding Basin of the delta, rice
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cultivation is basically characterised by broadcast-sowing culture 
depending on natural precipitation and annual inundation. We have 
examined the outline of these contrasting villages with respect to 
the general aspects of village community, the historical background 
and the contemporary socio-economic conditions. Although a number of 
marked differences can be seen between the two villages in the social 
and economic life of the peasants, some striking contrasts of particular 
relevance to their peasant farming should be noted.
In the historical context, the two villages have followed 
markedly different roads of development. After the settlement by Lu 
captives in the early nineteenth century, Chiangmai's rice cultivation 
seems to have been consistently characterised by subsistence farming, 
with gradual small-scale reclamation of the limited land resources in 
the narrow alluvial valley. Although the peasants underwent a 
considerable socio-economic change during the period of Siamese 
annexation and more recently have been confronted with the serious 
problems of landlessness and tenancy, the basic orientation towards 
subsistence production has not drastically changed up to the present 
day. In contrast, there has been a consistent orientation towards the 
market in Ayutthaya. The pioneering settlement and reclamation of the 
wilderness in Ayutthaya village began with the extraordinary boom in 
rice-export agriculture, prevailing in many parts of the young delta 
region at the beginning of this century. Ayutthaya's reclamation 
by peasants proceeded rapidly and on a fairly large scale, but has 
obviously been accompanied by accumulation of large holdings by 
absentee landlords. During the period of such rapid reclamation and 
after, Ayutthaya's farming has long been involved, to a significant 
degree, in the export-rice market economy in which the peasants regard
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their produce as a commodity for sale as well as a staple food crop.
This clear contrast between the two villages in reclamation process 
and peasant economic aspiration can indeed be identified with the 
general concept of the two farming systems discussed in the previous 
chapters.
The contemporary contrasts in land tenure situation and 
occupation structure between the two villages are also related to 
these historical processes of land reclamation. Within its subsistence 
farming/ quite small-scale holdings are characteristic of Chiangmai 
village. Under the extreme deficiency of land resources/ this has 
consequently resulted in the development of an intricate pattern of 
small-scale renting of landholdings within the village, and above all 
in the impoverishment of the poor peasants including the part-tenant, 
full tenant and a large number of rural labourers. In Ayutthaya's petty 
commodity production structured within rice-export agriculture, the 
village has still retained relatively large holdings operated by the 
landed peasants, and the development of absentee landlordism is one of 
its major characteristics. These contrasts in the land tenure situation 
and the related socio-economic conditions represent the current local 
situation within the wider context of socio-economic relations of the 
country. Taking into account these contrasts, we shall, then, examine
in the subsequent three chapters the essential question of how these
/
distinctive tendencies of peasant farming are related to the farming 
technology actually practised in the two villages.
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CHAPTER VI
FARMING TECHNOLOGY I: IRRIGATION
The main objective of this chapter is to examine the contrasting 
irrigation practices as a crucial part of farming technology in rice 
cultivation, in terms of the ecological, technological, and socio­
economic contexts of the two selected villages. As we have already 
discussed, the irrigation method and its practices are basically governed 
by the physiographical and hydrological conditions of the area, and have 
significant relationships with the entire course of rice cultivation.
The present chapter is an attempt to elucidate the sets of relation­
ships involved in irrigation by investigating and comparing the 
radically contrasting practices of the two villages in respect to 
physical structures, organisational arrangements and management in 
operation and maintenance of the physical structures. We shall first 
suggest some general contrasts of irrigation in the two villages in
order to provide a framework of compaktive discussion. The detailed
r
examination for Chiangmai village will be focused on the indigenous 
physical systems or muang fai and their associated organisations and 
managements. This is subsequently followed by a discussion of the 
contrasting practices in Ayutthaya village where they are 
still an almost total dependence on the monsoon rainfall and annual 
inundation, though the government's irrigation improvements have been 
carried out. Through a comparative discussion of irrigation practices 
we shall illuminate the fundamental differences between the two villages 
in the very core of farming technology of rice cultivation.
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!• General Contrasts in Irrigation
As we have already discussed, there is little doubt that the 
ecosystem of the wet-rice field requires adequate water supply to maintain 
the flooded conditions in which its elements can interact efficiently. 
Because of the problems of uncertain amounts and variability of rain­
fall associated with the monsoon rainfall pattern, irrigation, or' 
more broadly, some form of water control/is inevitable and has been 
widely practised by peasants in almost every wet-rice plot in this 
country. For the peasants both ir) Chiangmai and Ayutthaya villages, 
irrigation has always been one of the most crucial factors in the 
technology of rice cultivation, regardless of whether it is artificial 
or natural, and whether it is collective or individual.
With respect to the ecological and socio-economic contexts, we 
have to give particular consideration to irrigation practised among 
the peasants in the following respects. First, irrigation is a complex 
technology which involves various levels of engineering to increase 
control of water and which ultimately has a crucial effect upon the 
cropping pattern (Ruthenberg, 1976: 163-164, 169). Secondly, in 
irrigation in rice farming the physical and engineering facilities 
are closely articulated with organisational arrangements of the peasant 
society (Leach, 1961: 300; Geerta, 1967: 229-230; Coward, 1979: 29).
The organisational arrangements for operation and maintenance of the 
physical structures are of fundamental importance in this respect.
Since the first aspect of irrigation practices will be discussed in 
the next chapter in relation to the farming operations in various types 
of cultivation, we here intend to focus mainly upon the latter aspect 
by comparing the irrigation practices of the two villages.
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In order to facilitate the subsequent discussions in detail, it 
will be useful here to make some general comparisons in irrigation 
practices between the two villages. As we have already mentioned, a 
marked difference can be seen between the two in ecological setting >■ 
which has a decisive effect upon water availability for rice cultivation. 
In the narrow alluvial plain of the Mae Rim valley, Chiangmai's 
irrigation is characterised by a well-organised and small-scale gravity 
type of irrigation, which is identical with the Valley and Alluvial 
Pan type of miiang.fai system characteristic of the Intermontane Basin 
type of farming system. With the miiang fai systems consisting of a 
small weir (fai) and a regular network of canals (miiang), Chiangmai's 
rice farming is capable of supplementary main season irrigation, 
particularly during the most critical period of vegetative growth 
lasting from nursery culture to the tillering stage. With the 
sophisticated water allocation through the miiang fai system, there has 
been a development of transplanting culture which requires elaborate 
water control in each plot. It is reasonable to suggest that the 
labour-intensity of Chiangmai*s rice cultivation, observed in a whole 
series of farming operations, is also based upon the ecological context 
of this sophisticated irrigation technology.
Ayutthaya's rice farming may be placed at the other extreme.
The massive hydrological system of the Retarding Basin of the Chao 
Phraya delta, which is characterised by a seasonal alternation of 
extremely deep inundation and extreme dryness, makes any attempt at 
peasant water control almost impossible. In such an environment, 
Ayutthaya's farming has no local system of irrigation, but has been 
incorporated in the vast scheme of water control of the Greater Chao 
Phraya project since the end of the 1950's. Given the imperfect
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development of water control, at least in the Khanom&iin canal area, 
the broadcast-sowing culture of 'floating rice', basically relying on 
the natural precipitation and annual inundation, is still predominant. 
Although a well organised adaptation, agriculture here is accompanied 
by a great deal of uncertainty due to the monsoon rainfall and the 
inundation which could be called 'flooding irrigation'. The less 
labour-intensive nature of Ayutthaya's rice cultivation, particularly 
its predominant method of broadcast-sowing, is associated mainly with 
the uncontrollable hydrological environment which prevents the same 
elaborate care of plants as practised in Chiangmai's transplanting 
culture.
Bearing in mind these general ecological contrasts, we may expect 
to find radical differences in the organisational arrangements of irrigation 
practices in the two villages. As many scholars have pointed out, in 
many cases in irrigated rice farming, the hydrological and engineering 
aspects of facilities, including the amount of available water, physical 
structures and their durability, determine the operational and maintenance 
requirements (Coward, 1979: 29). There are certain basic managerial 
requirements in relation to the operation and maintenance of the 
physical system, in order to make it technologically and socio-economically 
efficient. In every irrigation system, among the various activities, 
water allocation, routine maintenance, conflict resolution and 
organisation of associated rituals are of fundamental significance 
(Hunt and Hunt, 1976: 395-396}.
In the following sections, therefore, we take a close examination 
of physical structures and systems, and particularly in Ayutthaya, of 
the pattern of inundation, in relation to organisational arrangements.
In the light of investigation into the technology of irrigation and its
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physical structures, we shall examine the major characteristics and 
functions of organisational arrangements such as mu fai in Chiangmai 
on the one hand, and the absence of social organisation and the 
individualistic nature of 'flooding irrigation' in Ayutthaya on the 
other. In dealing with social arrangements of traditional irrigation, 
it will be necessary also to take into consideration the linkages with 
external factors, particularly with higher levels of authority such as 
the Royal' Irrigation Department as a government agency (Leach, 1961: 
45-47; Grader, 1960: 270; Hunt and Hunt, 1976: 292-294). The closed, 
independent and self-regulating characteristics of mu fai will be 
emphasised, while the government participation in Ayutthaya's irrigation 
will be examined in the context of improvements in irrigation under the 
Royal Irrigation Department projects.
2. Muang Fai: the Indigenous Irrigation System in Chiangmai Village
(1) Physical Structures of Miiang Fai System
T^e muang fai system, which, as we have already discussed, is a 
crucially important facility in irrigated farming throughout the 
Intermontane Basin farming region, may be divided into three main types 
according to the size of irrigable area. The four muang fai systems, 
irrigating the four major fields in the Mae Rim valley and its tributary, 
are exclusively typical small-scale systems classified as 'the Valley and 
Alluvial Fan type' in which the size irrigable area ranges between 100 
and 1,000 rai. Of these four systems, one takes water from the Mae Raem 
river, a western tributary of the Mae Rim river, and the other three lie 
across the Mae Rim river and their distribution networks along it 
(Figure 23).
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The fai of the Mae Raem system, differing from the other three, 
is a permanent structure,which is built with stone and concrete on 
the bed rock to hold up a stream half the width of the weir.
Its main canal runs on the hilly terrain covered by pae and flows
down to the Mae Rim channel, watering the main field of Qi village 
to the south of Chiangmai village. In its course, it branches off at 
two points to irrigate Ml and M2 fields which are terraced fields 
opened in the 1930's and in the 1950's respectively and are worked 
mainly by Chiangmai villagers. The system originally aimed to 
irrigate the fields of (?i village and the benefit to the Chiangmai 
villagers' fields came later. These main and lateral canals 
are artificial modifications of natural small streams which dry up 
during the dry season.
The other three systems are called the Nahuk system, the Huai Sai
system, and the N<?ng Plaman system, all of which take water from the
Mae Rim river to irrigate the three main fields: the Nahuk field (N),
the Huai Sai field (HI and H2), and the Nong Plaman field (N1 and N2).
They have the temporary structure common throughout the Intermontane
Basin farming region, constructed mainly of numerous wood stakes with
brushwood, rubble and earth. All three fai are installed across
its full width at a bend of the river, with the canal intake (pak
muang) more or less located at the concave side. Since the river
current, swinging around the bend, tends towards the concave side, the
water held back behind the fai is naturally directed to flow down into
the main canal. The fai laid slightly aslant the river current and the
main canal dug at an acute angle to the current also seem to help the
1
natural flow into the channel. All the fai have, as commonly observed 
in most mountain valleys of the region, a twofold structure composing of
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two weir bodies constructed about 10 m away from each other, the
fai at nam (main weir) upstream and the fai nun nam (supporting weir)
downstream. Due to the rapid flow of the mountain streams, the fai
constructed of such low-durability materials as woodstakes are quite
vulnerable to rising water during the rainy season. The twofold
structure of the traditional fai, therefore, seems to be an attempt on
the part of indigenous engineering to absorb shocks caused by enormous
quantities of swirling water carrying pebbles, large boulders and
2
rocks during times of flood.
Figure 24 shows the plan of the Npng Plaman fai, the most
important weir from which the greater part of the area operated by
Chiangmai villagers is watered. The plans of the other two fai of
the Huai Sai and Nahuk systems are quite similar. The main weir is
constructed upstream 15 m away from the supporting weir, lying at an
angle to the stream to lead the water into the intake. The foundations
of both weir bodies are mainly constructed of an enormous mass of
solid woodstakes called lak fai (weir stake) driven deeply into the
river bed. Although the material to be used for the lak fai varies
according to the area and the supplies available in the fai of N<?ng
Plaman and the other two fai, it has traditionally been specific
hard . woods such as teak (sak) and tiing (Dipterocarpus tuberculatus),
with bamboo for supplementary use. In the central part of both
weir bodies is the sluice channel (tang fai) of 5 m in width, provided
3
with the sluice-gate or tae which is not movable but fixed at a 
certain level of water. Each tae is constructed of some ten tung 
logs of 15-20 cm diameter and 6 m long, laid across the sluice 
channel.
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During the dry season and the early rainy season until May/ the 
stream only flows down the narrow sluice channel of the two weir 
bodies. After receiving the increasing rainfall from June onward, 
however, it becomes swollen and overflows the whole weir until October. 
During this period, various parts of the weir bodies including tae 
are normally subject to considerable damage, and are sometimes partly 
washed away particularly by the extraordinary floods caused by 
torrential rainfall in September and October. Such disastrous 
damage to the fai seems to occur once every four or five years. It 
should be noted, however, that destruction of the dam structure, 
reducing the water level in the canal, conversely helps to prevent 
serious damage by flood to the rice plants at the time of panicle 
formation. For this reason, the low durability of the traditional fai 
structure is not necessarily a defect of the indigenous engineering, 
but can be regarded as fairly we11-developed design within the limits 
of long-established peasant technology based upon ecological consider­
ations .
In addition to its low structural durability, the fai is
provided with other facilities for flood prevention. A head regulator
(patu nam), the only modern facility with a concrete and iron structure,
replaced the old wooden one in the late 1960's to regulate the water
level in the main canal. There is also a spillway (miiang hong nam)
linking the Mae Rim river with the main canal just in front of the head
regulator, draining the excess water from the canal when it reaches
4
above a certain level. Numerous stakes driven along both banks, 
especially on the concave side around the intake, clearly indicate 
continuous works of bank protection against undercutting by the current. 
Planting bamboos has been traditionally regarded as an important means
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of bank protection throughout the region, since the thickly developed 
subterranean steins of bamboo are able to reinforce a bank against 
erosion. Bamboo thickets planted for this purpose are found particularly 
around the area of the intake. The entire area of the two weir bodies 
and the intake, thus carefully protected, represents the most crucially 
important part of the muang fai system, and is customarily called hua 
fai (head of the weir). The hua fai is regarded as a sanctuary and is 
provided with a spirit house where the spirit cult of the phi fai 
(phi haksa fai, or the guardian spirit of the fai) is held every year, 
as we shall see later.
From the intake, there is a main canal or miiang luang extending 
to the Nqng Plaman field. The water taken at the intake, passing 
through the head regulator, is conveyed in the main canal from which 
branch several lateral canals or miiang sqi at smaller diversion weirs 
(tae). The lateral canals further branch off into tertiary channels, 
which ultimately convey the water into individual plots through farm 
turnouts (pak tang nam). The water distribution system is thus a 
branching reticulation system leading from the intake to the farm 
ditches. The bed of the main canal, as well as of the lateral and 
tertiary canals,is loam or loamy clay, as widely found on the rice 
fields elsewhere in the Npng Plaman field. There is an abundant 
deposition of mud and silt throughout the system. Particularly at 
some points of the main canal where the velocity of flow is reduced, 
deposition frequently causes the aggradation of the stream bed,resulting 
in serious obstacles to the distribution of water into the terminal 
networks. This causes an inevitable problem in the maintenance of the muang 
fai system, together with the annual destruction of the fai by floods.
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Within the distribution system eight diversion weirs installed in
the main and lateral canals are of importance in allocation of water
into the terminal networks. These traditional diversion weirs have
a simple structure made up of wood stakes with a few wooden boards
across the central part as the sluice-gate. The wooden boards are movable
so that an appropriate water level can be set. During the late 1960's
the eight diversion weirs were all improved by substituting concrete
structures for the wooden stakes, but wooden boards are still used for
the sluice-gate. At the tertiary level the farmer normally draws water
into his plot simply by installing a farm turnout at a fixed point
5
according to regulations. From this point onwards the technical 
operation and maintenance of the irrigation water is completely under 
his individual management. All the facilities and physical structures 
from the hua fai up to farm turnouts are however customarily seen as a 
common responsibility among the members of the mu fai.
All the four miiang fai systems in the Mae Rim and the Mae Raem 
valleys are able to supply ample water at least during the period of 
main season cultivation. There is no water deficiency from.the period 
of land preparation and nursery culture in June and July through the 
periods of transplanting and tillering stage in August and up to 
mid-September. In July and August when strong demand for irrigation 
water normally arises for the crucial farming operations, there is 
even surplus water in many parts of the tertiary system, which is 
drained to the system downstream or sometimes into the main channel 
of the river. For this reason, few problems arise over allocation of 
water to the members' plots during main season cultivation. Such an 
ample supply of water during the period is attributable to the 
relatively large water resources compared to the operated area, expansion
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of which has been rather restricted due to the narrow alluvial valley.
In addition to the environmental factor, the technical efficiency of 
the physical structures of the muang fai system is at its greatest 
under favourable conditions of water supply. In so far as the Chiangmai 
village economy remains at a subsistence level with great emphasis upon 
main season rice cultivation, it can be safely asserted that the 
existing miiang fai systems can work efficiently to meet with the 
present demand for water. However, it is also true that these muang 
fai systems do not work efficiently in relation to fulfilling the water 
requirement for dry season cultivation, including early season rice and 
upland cropping of such crops as soybeans, tobacco and vegetables. The 
amount of water supplied to the system from the mountain valleys is 
clearly deficient for the full development of the dry season cultiva­
tion .
It can thus be said that the muang fai systems, within the 
framework of their indigenous technology particularly in physical 
structure, are primarily designed to fulfil the needs of main season 
rice cultivation, but not dry season cultivation. We can then 
identify some fundamental requirements in the maintenance of the 
physical system, which have been an almost essential element of these 
systems. First is the requirement for annual repairs to the damaged 
weir bodies, divided into two stages according to the land-use pattern: 
the primary repairs for the main season cultivation, or td fai huapi 
(driving foundation stakes early in the year), to be carried out before 
land preparation and nursery culture in May and June* and the supplementary 
repairs for the dry season cultivation, or ti_ fai na laeng (driving 
foundation stakes in the dry season), to be made sometime immediately 
before harvesting the main season rice and in the beginning of the dry
273
season cultivation. Second is the requirement of annual dredging of 
canals, or khut lyk muang, to dredge up mud and silt from the beds 
where deposition has become an obstacle to water flow. In 
order to maintain the carrying capacity of the canals^ the annual 
dredging must normally follow both the primary and supplementary 
repairs to the weir bodies. These fundamental requirements of routine 
maintenance are able to be accomplished within the framework of 
indigenous peasant technology and have been carried out for over a 
century under social arrangements inherent to the peasant society.
The annual repairs and dredging are really laborious and onerous tasks 
which could hardly be carried out without a massive input of labour 
and materials in a well-organised peasant group. In Chiangmai's 
peasant farming, then, we encounter a vital nexus between the 
indigenous irrigation systems and organisational arrangements, which 
is scarcely found in the 'flood irrigation1 of Ayutthaya village.
(2) Mu Fai: the irrigation Control Group
An irrigation control group, called mu fai (a group of the weir)
or more formally mu muang fai diao kan (a group using the muang fai
system in common), is principally organised by the peasant households
who cultivate using the irrigation water from the same muang fai system.
Although the land or river on which physical structures such as fai
and muang are constructed is in most cases state-owned property, the
customary use-rights of these facilities and the water rights have long
been officially recognised for the members of the mu fai as People's
Irrigation Projects.^ Aside from the legal provisions, most peasants
regard the muang fai system and its physical structures as thgir own
7
property customarily held in common. Based on such a common consciousness ,
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the peasant households who share the privileges and responsibilities 
associated with the system are organised into mu fai under a highly 
co-operative social norm to manage all aspects of irrigation.
Since a muang fai system/ deriving water from a single fai laid 
upstream, distributes it downstream as far and wide as possible through 
canals and farm ditches, its command area is hardly confined within 
the territory of a single village,'but normally extends over several.
This naturally means that a mu fai is organised among the 
peasant households from the different villages encompassed by the system. 
Table 26 shows the four miiang fai systems associated with Chiangmai 
village fields in relation to the area operated and number of operating 
households in Chiangmai village (Table 26 and Figure 23). It is clear 
that the N<?ng Plaman system which draws water from the fai installed 
at the northern end of Ban Fai hamlet is the most central to Chiangmai1s 
main season cultivation, irrigating more than a half of the total 
operated area and with more than half of the operating households as 
members of its mu fai. The main area irrigated and most of the members 
of the other three systems are outside Chiangmai village 
Viewed from the framework of the village community, there exist four 
miiang fai systems, each with their mu fai members, with those of the 
Nt?ng Plaman system in the majority. Thus, the mu fai is, in principle,
g
organised separately from the village community. However, it should
be noted that every mu fai, especially in small-scale miiang fai systems,
has its nucleus in a specific village to which the greater part of its
irrigated land belongs, as in the case of mu fai of the Nt?ng Plaman
9
system for Chiangmai village.
Since the four mu fai are quite similar, we shall discuss them 
focusing mainly on the mu fai of the Npng Plaman system. Here a member
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of the mu fai, called luk mu fai (literally/ child of the mu fai), is 
held responsible for maintenance of the system under customary 
regulations in return for the privilege of receiving the water.
Members are divided into two functional sub-groups according to 
seasonal land use with varying responsibility for repairs to the weir 
bodies and dredging canals, the main season group (mu hua pi or literally 
the early group) for the primary repairs and dredging in the rainy season 
and the dry season group (mu na laeng) for the supplementary works in 
the dry season. The former consists of the member households cultivating 
main season rice, while the latter comprises those cultivating upland 
crops such as soybeans and tobacco and, occasionally, early season 
wet-rice. The member households in the two sub-groups overlap 
considerably, since many households carry out dry season cropping, 
though on a quite small-scale. As shown in Table 27, the number of
households in the dry season group is larger, but its operated area is
smaller than that of the main season group. This is because, in 
addition to the main season cultivators, there is a considerable 
number of households who engage in upland cropping on a quite small 
scale of about 0.50 or 1.00 rai only during the dry season. The main 
season cultivators also reduce the planted area for dry season cropping
to about the same size, mainly due to shortage of irrigation water.
The increased numbers in the dry season group chiefly come from the 
rural labourers who manage to rent a tiny piece of land for upland 
cropping to obtain some cash during the low income period.
Membership of mu fai is not directly related to land ownership, 
since it basically consists of the households who actually till the 
land and thus draw water from the system. Membership thus stems from 
water rights. Therefore, on a rented holding, the tenant has both the
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privileges and obligations of a luk mu fai/ while the landlord has no 
role in irrigation. However/ since the water rights are always bound 
to the land, when a landlord changes his tenant/ the new tenant 
naturally becomes a member of the mu fai in place of the old tenant.
There is no specific ritual for admission to membership of the mu fai, 
the new member merely making a verbal promise to conform with the 
customary regulations in irrigation management. There are considerable 
changes in the membership/ particularly among tenants and rural 
labourers. Shortages of water and considerable fluctuations of market 
price make dry season cultivation rather sporadic among these tenants 
and rural labourers, and this leads to frequent changes in the member­
ship of the dry season group. By contrast, however, in the main season 
group the member households are almost fixed, with the exception of a 
few changes in tenants members.
Thus, the mu fai as an organisation contains these two functional 
sub-groups in terms of the seasonal land use and the customary 
obligations to be fulfilled especially in routine maintenance of the 
physical system. It should be noted, however, that fundamental 
significance has always been laid upon main season cultivation for 
subsistence,and dry season cropping has only been developed on a 
small-scale in recent years. This is reflected by the fact that the 
main season group has relatively fixed members and has heavier obligations 
with regard to maintenance and the traditional spirit cult, as we shall see later. 
It is reasonable to assume that the mu fai was, indeed, originally 
established among the households of the main season group, with the dry 
season group being added later as dry season cash cropping has developed.1^
The mu fai of the Npng Plaman system, as commonly found in many 
systems of the region, has a kae muang (sometimes called huana miiang fax)
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or an irrigation headman, who is responsible for coordinating all 
activities for maintenance and operation of the irrigation system.
The kae muang is elected to office by the total membership of the mu
fai at the retirement or replacement of his predecessor. All the
member households within the mu fai customarily have a right to vote
to elect a kae muang. Although there is no limit on his tenure of
office, he is customarily subject to replacement at his own request
when he reaches old age or if he is voted out by the members, although
this rarely happens. Since to perform the office of kae muang requires
high technical skill, careful judgment of the hydrological conditions
of the river and the physical irrigation system as well as leadership ability,
he normally holds the office roughly between the ages of thirty-five
and fifty-five and resigns before reaching an advanced age.
With respect to the office of kae muang and its role in connection 
with local social organisation and higher levels of authority, there 
seem to be many variations between systems and areas. Broadly speaking 
most small-scale systems of the Valley and Alluvial Fan type still 
remain untouched by any government agencies, while some traditional 
large systems of the Alluvial Plain type have been managed more or less 
in association with the authority of aristocracy in former days and of 
local administration at the present time. The latter case is typically 
found in the Phaya Kham system (the Tha Sala system) which was established 
by a local leader in 1867, and is now under the, control of nai amphoe 
(a district officer), extending over eight tambon downstream of Chiangmai 
city (Suwaphot and Vanpen, 1977: 1-31). Outside the larger systems, 
however, the role of the kae muang appears to retain minimum links with 
higher levels of authority. As many studies have suggested, it is 
usual that elected village headmen, responsible for local administration,
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do not have any place in the hierarchy of irrigation administration 
(de Young, 1958: 78-79? Wijeyewardene, 1965: 258-259? Wijeyewardene, 
1973: 104? Abha and Nisa, 1974: 94-95). In the case of a system in 
Chiangkham, Chiangrai province, the office of irrigation headman has 
been assigned to elderly villagers who were fairly prosperous but had 
little political influence (Moerman, 1968: 51). ' Conversely, however, 
we can also frequently find examples where the role of kae miiang is 
related to the village administration, as was the case in Ku Daeng 
village of Saraphi district, Chiangmai province (Kingshill, 1976:
116-118) .
In the case of the mu fai of Npng Plaman, we can identify the 
officeholders of kae muang dating back to the 1920’s, when Khun 
Saisarakit {Inta Sidwangkaeo) exercised his political power as po_ khwaen 
over the seven villages in the Mae Rim valley. As shown in Table 28, 
most officeholders were simultaneously appointed as p<? khwaen (head of 
a khwaen, now tambon) or pg_ luang (village headman). The period in 
office of the first four kae miiang ranged between nine and twenty years 
and they resigned around the age of fifty-five. All were residents of 
Chiangmai village and successful landlords or owner-operators owning 
relatively large holdings. Since the greater part of the command area 
of the system belongs to Chiangmai village, the kae muang has been 
selected from among the residents of the village throughout history.
This is because such a person represents the benefit of the majority of 
members and also because he is able to devote greater attention to the 
operation and maintenance of the physical system.
In the command area of the system, all cultivable land had been 
reclaimed by the period of Khun Saisarakit. According to the testimony 
of some old villagers, however, before that period the officeholders
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were able to take advantage of their position by reclaiming land and 
extending lateral canals and farm ditches through the manipulation of 
the customary regulations for labour mobilisation. The present kae 
miiang holds one of the two posts of assistant p<? luang (officially 
called in Siamese, phuchuai phuyai ban or deputy headman) in village 
administration, though he still has the status of tenant at present.
He is, however, actually a potential landlord or owner-operator, being 
a son of the largest landlord in the village and a grandson of Khun 
Saisarakit, with the full expectation that he will be able to inherit
more than 10 rai of his father's holdings. He can no longer take
advantage of his position in expansion of his holdings, but his 
position as assistant di? luang ensures him great
influence in village administration. Thus, the office of kae miiang 
seems to be closely related to the distribution of political power 
within the local area, particularly in the core village in which the 
greater part of irrigated land is located. Such a tendency is common
among other mu fai of the Mae Rim valley.
The roles of kae miiang are primarily to organise the major tasks 
involved in operation and maintenance of the physical system of irri­
gation. These tasks are: (1) the allocation of water to the members'
plots and resolution of conflict among the members of the mu fai and 
between mu fai} (2) routine maintenance of the physical structures, 
i.e. repairs to weir bodies and dredging canals; and (3) organisation 
of the spirit cult relating to the guardian spirit or phi haksa fai.
In order to organise these major tasks, the kae miiang is required to 
undertake routine duties throughout the year: he has to make
regular inspections of the physical structures from the fai and intake 
up to the tertiary canal networks; when he discovers misuse of the
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system, he launches investigations and levies a fine on the offender> 
he maintains banchi mu fai or the record of rau fai concerning each 
member's operated area and other relevant matters concerning maintenance 
and operation.
For the purposes of everyday inspections,particularly of the 
crucial facilities in the area of hua fai and of operation of the head 
regulator, an irrigation watchman called po_ fai (literally, father of 
the fai) assists the kae muang. The po fai must be the resident living 
closest to the hua fai so as to carry out his duties of everyday 
inspection and prompt operation of the head regulator whenever 
necessary.- The po fai is not necessarily a member of the rau fai and 
is a hereditary office, at least in the case of the mu fai of the Npng 
Plaman system. Another important role of the po fai is to perform the
spirit cult by invoking the phi fai after the annual repairs to the fai.
This indicates the po fai1s magical association with the land on which 
the crucial facilities are located and contrasts with the secular 
authority of the kae muang.
For the services of the kae muang and jx? fai in operation and 
maintenance of the system throughout the year, a reasonable compensation 
is made in various ways by the member households of the mu fai. In 
making repairs to the fai and in the work of dredging canals the kae
muang is entitled to total exemption from the supply of materials and
necessary equipment for these works, which is obligatory for every other 
member under the customary regulations. The p<? fai is not a member 
household receiving water rights, so naturally he is also exempted from 
such obligations. In addition to this, a substantial payment both in 
kind and cash is made by the member households to the kae muang and pp 
fai. Table 29 shows the various kinds of payment to these offices
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V
required by the four mu fai in the Mae Rim valley and adjacent area.
There are three kinds of payment which should be made by every member 
in terms of the fixed rate in each mu fai.
For the main season group there are the farm turnout fee (kha
tang nam) and the spirit cult fee (kha liang phi fai). The farm turnout
fee relates to the member's right to install a farm turnout (pak tang
nam) to draw the irrigation water. It is levied on the area operated
and is paid by paddy after harvest. The rate of the farm turnout fee
varies between the mu fai according to the command area and amount of
work to be done by kae muang and pg_ fai. In the case of the Ngng Plaman
system, the kae muang initially collects 3 litres of paddy per rai from
all the members after harvest, amounting to about 90 thang (1,800 litres)
11
in total, of which 40 thang are paid as compensation to the pg fai and 
the rest (50 thang) are received by the kae miiang. Another fee to be 
paid by the main season group is the spirit cult fee which is collected 
by the kae miiang from all the members in cash and is delivered to the
pg fai for his expenses in the performance of the spirit cult. The spirit
cult fee is basically paid not in reward for the services of the offices 
but for the expenses involved in the ritual and the subsequent feast enjoyed 
by the members. For the dry season group, on the other hand, there 
is no ritual fee but only the upland cropping fee (kha hua suan) paid 
only to the kae miiang in cash. It is principally levied on the operated 
area, but the conditions of payment vary between mu fai. Particularly 
in the mu fai of the Mae Raem system, the water for upland cropping is 
available only in a limited area of the Ml field due to the water 
scarcity in the system during the dry season, and therefore the upland 
cropping fee is quite high. Be that as it may, these differences in 
payment of the various fees to the officeholders seem to reflect the
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fundamental characteristics of the two functional sub-groups, i.e. 
the traditional main season group in subsistence production and the 
additional dry season group in supplementary cash cropping.
In the course of the above discussion, we have described the 
major organisational characteristics of the mu fai, focusing mainly 
upon the membership, functional sub-groups and the roles of kae miiang 
and po fai. It is obvious that Chiangmai village's indigenous 
irrigation systems, fundamentally designed and constructed by 
concentration of peasant technology, have been able to work efficiently 
only through the organisational arrangements of the mu fai. Now, we 
turn to examine how the system is operated and maintained within the 
framework of the mu fai and its customary regulations, by investigating 
allocation of water rights, annual maintenance, and organisation of the 
spirit cult.
(3) Operation and Maintenance of the Muang Fai System 
^  The Allocation of Water and Conflict Management
Generally speaking in wet-rice cultivation, the possibility of a 
shortage or excess of water is basically dependent on the relationship 
between supply and demand for water in a given cultivation method at a 
certain period. In Ayutthaya village of the delta, the large-scale 
annual flooding beginning from late August onwards might give a general 
impression of excess of water, but this does not mean at all that a 
sufficient water supply is available for cultivation by transplanting. 
In Chiangmai1s main season transplanting culture, a shortage or excess 
is of great significance, particularly in the vegetative growth period 
from sowing to the tillering stage, or in the period from nursery 
culture and land preparation up to a few weeks after transplanting.
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Successful irrigation in main season cultivation totally depends on 
its management during this relatively short period lasting from May to 
August. As we have indicated/ in the Npng Plaman system, the water 
supply from the Mae Rim river is, in normal years, sufficient to meet 
the demand in the command area amounting to around 600 rai, in so far 
as the present physical system works efficiently. It should be noted, 
however, that a situation of water scarcity in which demand is signifi­
cantly greater than supply occurs even in the main season once every 
five years. For dry season cropping the water supply of the river is 
so reduced that it allows the cultivation of only 150 rai, only a 
quarter of the total command area in the main season. In relation to 
balance between supply and demand in the Npng Plaman system, thus, it 
may be summarised that there is a water shortage for main season 
cultivation, the essential base of peasant subsistence, in accordance 
with the yearly fluctuation of water supply from the river, and a 
major water shortage in relation to the full development of cash cropping 
during the dry season.
The yearly fluctuation of the water supply from the river in the 
wet season is an accepted fact among the peasants. We have seen already 
some of the uncertainties of the system. In addition to the damage 
expected annually, the physical structures are exposed to complete 
destruction by an extraordinarily high flood, which, can cause an extended 
period of reconstruction before full operation of the system can be 
restored. The entire physical system of the miiang fai has traditionally 
been operated under such uncertainty and all the peasants who are 
members of the mu fai are well aware that the water is a limited 
resource which can become available as a means of production only through 
the artificial structures which they must constantly maintain. For these
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peasants, the irrigation water Galled nam muang (canal water) is 
clearly distinguished from such natural water supplies as rainfall and 
river water and accordingly is quite different from the nam thuam 
(flooding, or flood water) affecting Ayutthaya's peasants. Water 
allocation thus has become one of the major aspects of irrigation 
management.
In the mu fai of the Nqng Plaman system water allocation means 
the allocation of water rights or sit chai nam (use-rights of the 
water) which belong to the mu fai. Every member household has the right 
to a proportion of the water, which is distributed by each household 
installing a farm turnout (pak tang nam) across the dike to draw the 
water into his plot. In return for this right he has the responsibility 
to supply labour, materials, necessary equipment and other resources 
required in operation and maintenance of the system. The allocation of
water rights within the mu fai is principally based on proportionality.
12As commonly found in many examples of traditional irrigation systems, 
the proportional allocation of water rights is a principle to which every 
member must adhere under conditions of water scarcity.
Broadly speaking, there are normally three possible kinds of 
arrangement in the proportional allocation of water rights. First, we 
have the arrangement of landholdings which renders all members' holdings 
equally accessible to the water resource. This arrangement may be made 
in various ways such as redistribution of members' holdings in different 
portions of the command area so as to allow a proportional reduction of 
water supply to all members in times of water shortage. Such arrangements 
are practised in systems of greater water scarcity under the specific 
socio-economic conditions whereby land holdings are regularly redistri­
buted and under strict co-operative regulations, as described in Sri
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Lanka and the Ilocos Coast of the Luzon (Leach, 1961: 160-165;
Coward, 1979: 30-31). A second method is a time-based rotation which 
makes a strict proportional allocation of the scarce water through 
measuring the allotment of water flow into members' plots or parcels 
by time. This type of strict arrangement is often practised where 
there is a greater degree of water scarcity such as in some areas of 
the early modern Japan and of many arid countries (Kitamura, 1971:
322-346; Smith, 1959: 218; Glick, 1970: 207-216, 230). A third 
possibility is the control of farm turnout equipment and diversion 
weir through the regulation of the size of the turnout.- Such a control 
for proportional distribution is popular in most traditional systems 
all over the world and is widespread in the Intermontane Basin farming 
region of Thailand and the adjacent regions (Kitamura, 1971: 346-352;
Leach, 1961: 160-165; Chen, 1949: 42; Abha and Nisa, 1974: 94). It 
is sometimes observed that these arrangements are applied separately, 
but more often a combination of methods is utilised.
Out of these arrangements for water allocation, the mu fai of the 
Ntpng Plaman system, together with other mu fai in the Mae Rim valley 
and adjacent area, has long adopted only the third one, for both its 
main season and dry season groups. This seems to be related to the 
relatively adequate supply of water from the river, so that arrangements 
for tighter control have not evolved. The control in the mu fai is 
essentially made at the farm turnout for each individual plot, so that 
the key point for the distribution of water is at the contact point 
between the public portion and the individual part of the system.
However, an appropriate allocation is needed for the public portion of
the system in order to achieve the required distributional arrangements at the
individual plot level.
288
All aspects of the water allocation in the public portion of the 
system are under the control of kae miiang♦ He is invested with full 
authority to operate the water allocation by regulating the head 
regulator and the diversion weirs installed in the main and lateral 
canals. The head regulator is actually operated under instructions 
from the kae miiang by the gp fai who keeps his regular watch over the 
area of hua fai and the regulator. After completion of the first 
repairs to the fai and dredging of the canals by the main season group 
in late May, the sluice-gate of the head regulator is fully opened to 
allow the flow of water into every member's plot,with the level of 
water in individual plots being regulated at each farm turnout. By 
late August the monsoon rainfall has brought a steady increase in the 
rate of stream flow,so that controlling the flow into the main canal 
by regulating the sluice-gate becomes necessary to prevent the young 
plants just transplanted from being drowned out. By September and 
October, the threat of dangerous flooding caused by torrential rainfall 
means that the sluice-gate must frequently be shut completely and 
excess water directed through the spillway (miiang hong nam) into the 
river. During the critical period, since prompt operation is highly 
necessary in response to the changing level of water, the pp fai is in 
constant touch with the kae muang who takes charge of regulating the 
sluice-gate. About thirty days after flowering, or approximately late 
November in every year, the sluice-gate is completely shut down to 
drain the water off from the fields and subsequently harvesting starts. 
After completion of the main season cultivation in early January, the 
water supply begins again and continues up to early April for the dry 
season group members' plots.
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Distribution of the water into lateral canals and terminal 
networks of farm ditches is carried out by regulating eight diversion 
weirs. As shown in Figure 25/ two main lateral canals branch off the 
main canal at two main diversion weirs: the western lateral canal runs
on the natural levee of the Mae Rim river> the eastern lateral canal 
goes round the foot of the hills to the east; the main channel runs 
through the central part of the N1 field and, after joining the western 
lateral, crosses over the Chao Pu main canal, which irrigates further 
downstream, to supply water to the M2 field to the south. The amount of 
the flow in these canals is primarily regulated by adjusting the sluice 
boards, which is carried out by the kae muang after discussion with the 
members in each sub-group after the annual repairs to the fai with regard 
to the water supply conditions in their own plots during the previous 
year. With the well-developed terminal networks of farm ditches, the 
further distribution of the water to individual farm turnouts seems to 
be carried out fairly well on the whole. Unless networks of farm ditches 
are developed, an effective distribution of the water in lateral canals 
to individual plots may be impossible. It can thus be said that the 
entire distribution system is currently capable of achieving proper 
water allocation to the terminal level both technically and organisa­
tionally.
Under the customary regulations of the mu fai, a member's plot
often consisting of several parcels or pan na, is allowed to take water
only from one or more farm turnouts installed at fixed points on canals
and ditches. The farm turnout for a member of the main season group is
traditionally made of a wooden conduit of semicircular cross-section
13
of one spk (about 50 cm) diameter. In some cases, however, the 
conduit can temporarily be substituted by an earth channel of the same
3 1  P IFai Nona la m e ^ :; : ;
l u l l  II
Canal (muang)
Diversion weir (tae)
Main diversion w eir
Fai Chao Pu
0 100 200 300  krn;l
F igure  25: Plan o f  the Ngng Plaman System
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width simply cut across the dike on the condition that it will be
replaced by regular equipment. Regulations for the dry season group
are tighter than for the wet season due to more serious water scarcity
and only a conduit made of a bamboo tube of only 4 inches (4 niufut
or about 10 cm) diameter is allowed. These regulations for the size
of farm turnout are basically an attempt to fix the rate of flow into 
14
the plot. In order to ensure that all the members' plots are able
to receive their proportional share of the water supply, each is
allowed to set farm turnouts according to his area operated. For the
main season group, a member operating a single plot of up to 3 rai is
restricted to the installation of a single farm turnout. However, if
his operating parcels are scattered across different blocks, he may
15
set other farm turnouts as appropriate. A member household 
operating more than 3 rai is allowed to set more than one farm turnout
in proportion to the size of area operated* thus if one has a plot of
4, 5 or 6 rai, two turnouts of the same size may normally be allowed.
A typical layout of farm turnouts in relation to each plot is 
demonstrated in Figure 26/showing the main season group in the northern 
part of the system. Every farm turnout is laid on the upstream side 
of the plot it serves,to facilitate the inflow into the plot. On 
the other hand, outlets may be provided to drain off the water into a 
ditch or canal at any point downstream simply by cutting the earth 
across the dike when it becomes necessary. Although the numbers and 
places of farm turnout are fixed, installing a new farm turnout and 
changing its place can be done by permission of the kae miiang. The
latter's decision depends on such considerations as changes in the
supply conditions in the whole system and particularly in the adjacent 
plots. However, new installations which increase the demand for water
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have rarely been made since the possibility of reclamation in the
16
command area of the system ceased to exist in the 1930's. Most 
cases of changes made during the past few decades were associated 
with subdivision of landownership by inheritance and an increased 
number of tenants in a single plot which was previously cultivated 
by a single tenant. Since this means that the existing share of water 
has been subdivided, there has been no change in the total demand for 
water. For this reason, new installations and changes in location 
of farm turnouts in recent years obviously have had no serious effect 
on overall conditions of water allocation in the system,at least 
during the main season of rice cultivation.
The allocation of water rights is basically concerned with the 
public portion of the system up to the farm turnout and the share of 
water supply within an individual plot is left entirely in the 
member's hands. In an individual plot the water distribution between 
pan na or parcels is normally made through bamboo conduits called 
thp nam buried in the dike (khan na) . The thp nam is a bamboo
tube about 50 cm long and 10 cm diameter, traditionally made of a
big bamboo called mai sang (Dendrocalamus strictus). During land 
preparation, however, distribution of water is made simply by 
cutting the dikes to distribute water as quickly as possible to all 
pan na. The bamboo tho nam is widely used to keep a regular level of 
water during and after transplanting. In order to maintain the 
required level of water at various stages of plant growth, the depth
of the thp nam is changed. From September onwards in normal years,
the level of standing water in every pan na is raised through 
increasing precipitation to overflow the dikes. Especially in late 
September and early October, interfield flow between parcels and
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plots is commonly observed throughout the system. Supplementary water 
supply from the canals and ditches is no longer necessary and 
conversely drainage often becomes the main concern of the peasants.
The allocation of water rights requires all member households 
to conform strictly with the customary regulations of mu fai (hitkpng 
mu fai). While the allocation of water attempts to give fair shares 
to the members as far as possible, offences and violation of the 
regulations are almost inevitable under uncertainty and scarcity of 
water supply. The mu fai of the Npng Plaman system, in common with 
other mu fai, has its problems of violation of the regulations, 
including water theft and disputes among members, although these are 
rarely of a serious nature. The kae muang who is responsible for 
water allocation also holds full authority to deal with violations 
and disputes within mu fai.
Water theft, generally called lak nam, has traditionally been
regarded as one of the most serious offences against public order
in every mu fai of the region. In recognition that the entire physical
system and water rights are owned in common, the theft of irrigation
water from public portions of the system, which is specifically called
lak nam muang (theft of the water in the canal), has deserved
severe punishment. Thus, before introduction of Siamese provincial
administration at the turn of this century, the customary laws
prevailing in the Lannathai kingdom under various titles such as
Mangraiwinichai and Mangraisat even decreed capital punishment
17
for repeated water theft.
In the present mu fai of the Npng Plaman system, in a practical 
sense lak nam muang now generally refers to an offence in which a
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non-member household makes free with water in canals without providing 
any labour, construction materials and other necessary resources for 
maintenance of the physical system. In the Npng Plaman rau fai a water 
theft in this sense has not happened at all during the past few decades 
and had rarely happened even before. This is partly because almost 
all the member households are fixed, especially in the main season 
group, and there has been no non-member's plot within the system for 
quite a long period, and partly because the substantial obligations in 
maintaining the system such as repairs to the fai must be fulfilled 
promptly by the members of either sub-group before starting their 
cultivation. Thus, the kae muang and all the members are always 
aware in advance of who is going to use the water in all existing 
plots for the coming cropping season. As a consequence, social 
cohesion enhanced through the co-operative maintenance activities seems 
to guard against the offence of lak nam muang. It is also true, 
however, that the relative adequacy of water supply for the entire 
command area in normal years and physical efficiency of the system 
have certainly contributed to preventing water theft.
The other meaning of lak nam is the theft of water from other 
member's plots. This kind of water theft is committed when one member 
draws water illegally from a neighbouring member's plots by cutting 
the dikes , the occurrence of which often leads to disputes between them. Another 
kind of violation which has happened is the misuse of equipment, particularly 
of farm turnouts, to draw more water than the allowance fixed by the 
kae miiang's specifications. Illegal modification of wooden or bamboo 
conduits and the installation of more farm turnouts than the number 
permitted constitute such infringements of the customary regulations. 
During the past quarter of a century (1950-1974) these two kinds of
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violation have occurred but only infrequently : there were only three
cases associated with water theft and related disputes and only five 
cases of misuse of farm turnouts. It should be noted, moreover, that 
all these violations happened during drought years in the lower 
reaches of the system which naturally suffered more severe water 
scarcity than other areas upstream.
In all cases of water theft and the related disputes, the kae 
muang settled them by arbitration after making on the spot investiga­
tions . In arbitration of the disputes kae muang levied a fine on the 
guilty party to the amount of the damage. In most cases the guilty 
party had to pay to the victim reparations both for the loss of 
water and for the damage to the harvest caused by the water theft.
The former is assessed on the basis of the guilty party's operated 
area at the rate of one thang of paddy per rai, while the latter is 
paid by paddy after harvesting to make up for the actual loss of 
harvest estimated from the amount of harvest expected in normal years. 
In the case of misuse of farm turnouts the kae muang fines the 
offender, assigning the fine to the maintenance of the physical 
irrigation system. The offender traditionally incurred a fine at the 
rate of one thang of paddy per rai of his operated area for which he
illegally drew water, but in recent years this has come to be paid in
18cash at the rate of 10 baht per rai. Although the kae muang is 
unable to measure precisely the quantity of water stolen or illegally 
used, the assessment seems to be based on a principle in 
relation to the labour requirement for the physical maintenance of the 
system. The underlying calculation in the assessment is that the water 
needed to fill one rai of rice field, whether legally or illegally 
drawn, is worth one thang of paddy, which has long been regarded as an
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equivalent to one man-day of labour. As we shall see in the next 
section, one man-day of labour is calculated as the labour necessary 
to prepare 30 small stakes for reconstruction of the fai, which is also the labour 
input required for the water supply for one rai of rice field.
In any case, in the Npng Plaman mu fai there have been only a 
few cases of violation and of dispute, almost entirely restricted to 
years of water scarcity. All the cases which occurred were successfully 
settled by the kae miiang under the customary regulations and no case 
was taken to arbitration or judgment at higher levels outside the mu 
fai. This indicates that the resolution of internal conflicts is 
generally made independently within the mu fai with little influence 
from the outer world. Such independence in conflict resolution, as 
well as in other aspects of management, is common in many mu fai of
19small-scale systems, at least in the Mae Rim valley and adjacent area.
The highly co-operative social norm of the customary regulations
(hitkpng mu fai) and the strong social cohesion among the members
seem to help to preserve the traditional order in the allocation of
water rights. The social norm emphasising the common right to water
as a scarce resource and its proportional allocation to the members
has long acted as a deterrent to any trouble concerning water allocation.
In the cases of violation and dispute mentioned above, the amount of
20
fine levied is m  fact not very heavy. in addition to the fine, 
however, the offender loses face (sia na) among the mu fai members.
Accusation of water theft or misuse brought against an offender 
ultimately leads to loss of face, which is the most dreadful humilia­
tion in the context of peasant social life.
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(k) Maintenance of the Physical System: Annual Repairs to Weir
Bodies and Dredging Canals
The main responsibility of the members of the mu fai who receive
water is to provide labour, construction materials, necessary
resources and equipment required in making repairs to the weir bodies
and in dredging the canals. In the same way as the allocation of water
rights is organised in proportion to area planted, so the obligations
required in these construction works fall upon the member households in
21
the same proportion. Since the degree of damage to the fai and 
canals caused by flood varies year to year, the necessary amount of 
labour and material input in annual maintenance varies accordingly. 
Reflecting differences in period of land use and in the function of 
the fai, obligations, especially in provision of construction 
materials,also vary between the main season and dry season groups.
In ordinary years, except the years of serious damage by 
extraordinary flood, the main season group has to carry out repairs 
to the fai twice, in mid-May and June, and dredge the canals once 
between the two routine repairs. The first repairs must be finished 
at the latest immediately before commencing nursery culture and land 
preparation, and are followed by the dredging and the second repairs. 
For the dry season group, the first repairs are made immediately after 
draining out the water from the fields and canals for harvesting the 
main season rice in late November. This is normally followed by a 
dredging in January and the second repairs to the fai in early 
February when a constant water supply becomes necessary for cultivation 
of soybeans and the early season rice. These routine works in 
maintenance are common in all the muang fai systems in the Mae Rim
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valley, except in the Mae Raera system which needs only canal dredging 
because its fai is a permanent structure made of concrete.
All these construction and dredging works are normally carried 
out within six days as long as damage to the fai and deposition of mud 
and silt are moderate; two man-days of labour is requested from each 
member household in the main repairs, the second repairs, and in 
canal dredging. In these works of the whole mu fai every member '
household is obliged to provide such labour regardless of his operating 
area. Thus, the obligation to supply labour is not assigned proportion­
ally to the area operated by member households; despite the fact that an owner 
operator operating 10 rai and a tenant operating 2 rai receive 
different volumes of water, both have the same obligation in labour 
supply. Such inequality with reference to the ideal principle of 
proportionality in obligation is also seen in supply of necessary tools 
for the works. Since every member participating in construction and 
dredging works is obliged to take certain tools with him such 
as a mallet (khpn na wen), field knife (mit), and hoe (khpbok) 
etc., there is naturally a lack of proportionality in the supply of 
tools. Thus despite the general principle, members with larger operating 
areas are actually at an advantage. However, it
should be noted that a substantial burden is placed on each member 
household by the need to supply construction materials,apart from 
supply of labour and tools. Particularly for the members of the main 
season group, in addition to the standard six man-days of labour in 
the construction and dredging works, they have to devote much labour 
to the preparation of construction materials, which, by contrast, are 
strictly assigned proportionally in relation to areas operated.
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In the annual repairs to the fai by the main season group, the 
lak fai (weir stakes) to be driven in to solidify the foundation of the 
weir bodies are the main construction material. Although the lak fai 
traditionally were made of hard wood such as teak (sak) and tung, 
the former,being highly valuable for construction and handicrafts, has 
become increasingly scarce in the area along the Mae Rim valley in 
the past few decades. In recent years, therefore, the lak fai have 
been made mainly of tung, which can still be obtained easily in the 
pae or dry deciduous dipterocarp forest surrounding the valley. Every 
member household has to make two kinds of lak fai according to standard 
sizes which are the same in three mu fai: lak yai or large stakes,
measuring 3 syk (1.5 m) in length and 4 niu (10 cm) in diameter, and 
lak lek or small stakes, measuring 2 spk (1.0 m) and 3 niu (7.5 cm) 
respectively. Both kinds of lak fai must be sharpened at one end to 
be driven into the earth. A relatively small number of lak yai are 
driven in for protection of the sluice-gate in both main and supporting 
weirs and of the area around the intake. A quite large number of lak 
lek are used to. reinforce the foundation of the two weir bodies.
The number of lak fai required from each of the main season
group members is allocated basically proportional to the area each
operates and is decided by the kae miiang according to his judgment
of the degree of damage to the weir. The supply requirement is of
course variable between mu fai and between years. Table 30 shows the
assignment in three mu fai in 1975, a quite normal year. In the case
of the Nong Plaman's mu fai, the total numbers of lak fai required for
the two repairs from all the members of the main season group amounted
22
to 780 stakes of lak yai and 24,000 stakes of lak lek. Surprisingly, 
such an enormous number of lak fai is required for making only two
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repairs in a normal year. One must note that more than two or three 
times this number are required after an extraordinary flood which occurs 
about once every five years. In the three-'mu fai, the first main 
season repairs always need more lak fai than the second repairs. This 
is because every member household needs to finish the greater part of 
the construction work when the water level of the river is still low 
before commencing cultivation. The second repairs are essentially 
supplementary/to be carried out usually as the water level is gradually 
rising in mid-June.
The preparation of lak fai for the main season repairs begins in 
the western pai/ as soon as the kae imiang tells each member his 
assignment in late April, when the traditional rituals associated 
with wan sangkhanlqng (New Year's Day) and subsequent festivities are 
completely finished. The stakes are cut with a big field knife (mit) 
from tung or teak logs which have previously been felled and seasoned.
The work is normally done only by domestic labour, usually one or two 
people, from each member's household, but some rich households hire 
labourers on a piece-work basis, at a rate of 10 baht for 30 stakes in 
1975. A man can normally make about 30 stakes a day1, whether lak yai 
or lak lek, so that it can be seen from Table 30 that 1.5 man-days of labour 
is needed in lak fai making for one rai of operated area in the N<?ng 
Plaman's mu fai, i.e. a member household operating 6 rai requires 
about 9 man-days' labour. Thus most member households spend at least 
a few days and up to two weeks in preparation of lak fai in late April 
and early May, depending on their area operated.
On the other hand, repairs for the dry season group are made on a 
smaller scale, and consequently regulations for supply of construction 
materials are different from those of the main season group. The dry
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season irrigation is designed for a smaller area to utilise the 
reduced supply of water resource available in the river during the 
season. Therefore/ between the four mu fai along the Mae Rim valley, 
i.e. three mu fai associated with Chiangmai villagers and the mu fai 
of the Chao Pu system downstream, there has been a long-established 
mutual agreement for self-regulation of the water resource in the 
river, to avoid disputes between them. Regulation of the amount of water 
to be taken in each muang fai system is achieved by a particular method 
of repairs to the fai. This means that each mu fai only reconstructs 
the fa.i destroyed in the wet season to a limited degree. In order to 
avoid a monopoly of the water supply by a single system through such 
complete reapirs to the fai as made by the main season group, each mu 
fai is obliged to make merely supplementary repairs by using half split 
bamboo tubes in place of lak fai made of solid wooden stakes. The half 
split bamboo tube, a sort of lak fai but particularly called lak sae 
(threading stake), is normally made of a kind of bamboo, phai luak 
(Thyrsostachys siamensis) with a standard size of 2 spk (1 m) in 
length and 1 niu (2.5 cm) in diameter. In the work of repair numerous 
lak sae are driven around the main weir upstream and the intake. The 
partially repaired fai even with its large number of lak sae is not very - 
strong and rather vulnerable, and by being so it is able to supply only 
a moderate amount of water, barely enough to irrigate the smaller 
operated area under dry season cultivation.
The member households of the dry season groups have obligations 
to provide construction materials as shown in Table 31. In addition 
to lak sae as the main construction material, there is an obligation to 
supply a small number of ordinary lak fai made of tung stakes, which are 
used for quite limited repairs to the damaged parts of the main weir.
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In three mu fai, the material inputs, in contrast to the main season 
groups, are basically levied not on the operating area but on the 
member household. The principle of proportional obligation is, here 
again, not applied in a strict sense. Inequality of obligation seems 
to exist among the dry season group of the Npng. Plaman's mu fai, 
especially between a few rich peasants, mostly landiord-operators, 
cultivating soybeans on relatively large areas(l.00- 8.00 rai) 
and the great majority of small-scale operators, mainly tenants and 
rural labourer's households, who cultivate soybeans, tobacco and 
occasionally early season rice on a quite small area(0.5 - 
3.5 rai). In spite of such unequal responsibility, widespread 
dissatisfaction among the members seems to be limited. This is partly 
because the obligation of material supply among the members is 
currently not very heavy, compared with that of the main season group, 
and partly because most tenants and rural labourers are liable to be 
generally subservient to the landlords and landiord-operators in 
constant fear of their replacing tenancy contracts. In contrast to the 
main season group in which the principle of proportionality has 
traditionally been emphasised, the dry season group for recently 
developed and small-scale cash cropping has been managed with deviations 
from such a traditional norm.
In the above discussion, we have seen how supply obligations of 
labour and construction materials in maintenance activities are assigned 
to the member households in each sub-group of the mu fai. Now, in 
order'to see how these labour and materials are actually mobilised, we 
shall focus upon the operations of the repairs to the fai and dredging 
canals which took place in the main season group of the N<?ng Plaman 
system according to the author's observations in 1975.
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The Main Repairs to the Fai (14 and 15 May 1975)
The kae muang decided on 30 April that the first stage of the 
main repairs should be carried out on 14-15 May. All the members 
resident in the three villages# Chiangmai village# Qi village and 
Muang Pha village further downstream were then officially informed by 
the kae muang and p<? fai. Traditionally the dates for the first 
repairs have been fixed between the waning moon of the eighth month 
(diian paet raem) and the waxing moon of the ninth month (diian kao khiin) 
in the Lannathai calendar. This period roughly corresponds to May in the 
Gregorian calendar. It is widely believed that unless at least the 
initial repairs are finished during this period# the increasing volume 
of river water caused by the growing monsoon rainfall might make the 
driving in of stakes practically impossible. According to custom, the kae 
muang together with the £ 9  fai selects an auspicious day for the 
repairs within that period# consulting a version of the traditional
23almanac (tamra phaen bohan), which has long been used by their ancestors. 
The auspicious days for the works were thus fixed on Wednesday, the 
fourth day#and Thursday, the fifth day#of the waxing moon of the ninth 
month, i.e. 14 and 15 May. As soon as the dates were fixed and 
announced# the p<? fai informed the phi fai of the schedule of repairs# 
making offerings of flowers, candles and joss sticks at the hp phi fai 
(the fai spirit house) erected in the area of hua fai. The bulk of lak 
fai had been carried out from the pae and piled up in every member's 
compound by the scheduled dates.
In the early morning of the first day all the members hauled lak 
fai required from them to the construction site on the left bank of the 
river, using carrying poles and ox-carts. At eight o'clock the kae 
muang took a rollcall of the members and then carried out an inspection
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of the size and numbers of lak fai supplied by them checking against 
the records of the mu fai. No one was absent without notice, but 
there were 11 persons standing as substitutes for members out of 90 
persons present. There were exclusively rural labourers hired by the 
landiord-operators and owner-operators at the rate of 10 baht per day.
If someone had been absent, he would have been charged a fine of the 
same rate. After the inspection of the lak fai a few members who had 
brought some stakes below standard were ordered to supply extra stakes 
in the second repairs. Those who supplied an insufficient number of 
lak fai were charged a fine at the rate of 1 baht for a lak yai and 
10 baht for 30 lak lek. The two kinds of tool, mallet (khpn na 
waen) and big field knife (mit), requested from every member were also 
inspected and a few members who had left them behind had to pay 5 baht 
per missing tool.
After taking the rollcall and inspecting the construction materials 
and tools, the kae muang explained the schedule for the work: in the
morning about half of the stakes would be driven in on the left bank of 
the supporting weir (fai nun nam); in the afternoon repairs to the 
sluice-gates (tae) and the driving in of stakes would take place; driving 
in stakes on the right bank and cleaning the fai spirit house and its 
adjacent area would be left for the next day. Then he ordered 26 
members selected from Chiangmai villagers to cut down 13 tung logs in 
the western pae and to haul them to the construction site. These logs 
called mai tae were to be used for constructing the sluice-gate. The 
rest started off their work of driving numerous stakes into the weir 
bodies. Under the kae muang’s direction the new small stakes were 
driven between the old stakes used continuously for many years, to 
strengthen the foundation. The most seriously damaged areas were along
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the sluice-gates and after-bay (khang nam) between the two weir 
bodies. These areas were carefully repaired and strengthened against 
the rapid current with large stakes, brush wood and large numbers of 
small stakes. The work of driving .in stakes was carried out for exact 
periods of 50 minutes with 20 minute breaks from 9.00 to 12.10.
Lunch finished at one o'clock .and the kae muang again brought all the 
members together at the.construction site. Meanwhile, the 26 members 
sent to the pae during the morning had come back with 13 tiing logs 
measuring 6 m in length. They installed these logs across the sluice­
gate with wire ropes and stakes. Other people continued to drive in 
numerous stakes in the same way as in the morning. After all the work 
scheduled had finished at three o'clock, the members broke up. On the 
next morning, 15 May, all the members assembled together again at 
eight o 1 clock and had a rollcall and an inspection of tools as on the 
previous day. All the members carried out the work of driving in stakes on 
the right bank throughout the morning. In the afternoon, while most 
members continued the same task, 15 members were assigned to clean out 
the fai spirit house and to pull up weeds which had grown up around 
the hua fai area in preparation for the coming fai spirit cult after 
the second repairs the following month. After completion of all the 
works at 14.35, the kae muang, announced the. number of lak fai to be provided 
for the'second round of repairs on the-basis of the work already completed-, 
round of repairs; every member was obliged to supply 2 lak yai and 
10 lak lek per rai. The kae miiang also fixed the dates of the 
subsequent work.
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Dredging Canals (21 and 22 May 1975)
Immediately after finishing the first main repairs to the fai, 
the head regulator was closed down to drain off the water in the canals. 
For a week the water was left to drain off almost completely and the 
canal beds became exposed leaving scattered puddles. In such conditions 
the deposits of silt loam and clay loam on the canal beds, which are 
not yet dried up, are easy to dredge. On the morning of 21 May all 
the members assembled with their own tools on the left bank of the fai 
at eight o ’clock. After taking the rollcall the ^ae m^ang checked the 
three kinds of tool necessary for the work to be brought by every 
member ; the hoe or khqbok which can be substituted by a spade (siam lua) 
for digging up mud and silt on the canal beds (luak muang), a soil- 
carrying basket or pp of woven bamboo splits, and a big field knife (mit 
ngong or mit nep) to be used for cutting brush and grasses. A few 
members who did not carry any of these tools were charged a fine of 
5 baht per item.
The members were then divided into two groups to carry out dredging 
in the main canals; the one group of 40 members were assigned to 
dredging a portion of the main canal between the intake and the end of 
Ban Fai hamlet, a distance of about 600 m, and the other one of 50 members 
to dredging a portion between the end of Ban Fai and the end of Ban 
Klang hamlet, stretching about 800 m. The dredging operations were 
carried out rather in such limited spots as the bends and the back side 
of the diversion weirs (tae), where mud and silt mainly tend to be 
deposited. In addition to this, a more important task to be carried 
out was the removal of brushes and grasses along the canal banks; 
otherwise they could overgrow and become obstacles to the smooth flow 
of water in the subsequent periods. On the next day (22 May), all these
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works were continuously carried out in the lateral canals, with the 
members divided into thirteen groups according to location of their 
operating lands. Throughout the operations the kae muang supervised 
all the groups spread over from Chiangmai village to Muang Pha village 
further downstream. All the works were completely finished at four 
o 1 clock, when it was announced that the next meeting for the second 
repairs to the fai were to take place on the 19 and 20 June.
The Second Repairs to the Fai and the Fai Spirit Cult (19 May 1975)
On the morning of 19 June all the members assembled on the left
bank of the fai at eight o'clock as usual. The main purpose of the
second repairs was to drive stakes in a smaller area of the main weir 
body which had been left in the previous repairs. However, the 
scheduled construction work on the 19 and 20 June was judged to be 
impossible due to the high flood conditions with water overflowing both 
weirs, as a result of several days' steady rain. The kae muang thus decided 
to postpone the repairs to next year leaving the prepared lak fai in 
each member's custody until the next repairs. The most laborious works 
for the annual maintenance of the physical system thus came to an end, 
to be followed by the fai spirit cult.
The fai spirit cult was performed by p£ fai and his three
assistants, at the hua fai area in which the crucial physical structures,
particularly the fai and the intake ,are believed to be protected by the 
24
spirit. On the previous day they bought various materials for 
offerings at Mae Rim town, including a pig's head and four pig's
25
legs which constitute the indispensable sacrifice offered to the spirit.
All the costs of the offerings were appropriated from the spirit cult 
fee (kha liang phi fai) of 2 baht from each member (see Table 29).
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After invocation of the spirit to accept the sacrifice in the spirit 
house (ho_ phi fai) the spirit cult was completed within an hour and 
the pig's head and legs were cut into pieces for each member. Most 
members stayed in the pp fai's house to share the feast till late at 
night.
The major maintenance works on the physical system for the main 
season group are thus accomplished through the inputs of each member's 
labour and considerable amounts of construction material. The assign­
ment of these obligations to the member households is partly based on 
the principle of proportionality to size of holding, which corresponds 
to that applied in the allocation of water. The principle is, however, 
disregarded in various ways, especially among the dry season group 
organised in line with the development of cash cropping. However, the 
main season group, which has traditionally evolved for peasant subsistence 
production, has steadily retained the principle, particularly in 
assignment of construction materials.
The main purpose of the fai spirit cult often stated by the 
members is both as a form of thanksgiving to the fai spirit for the 
successful allocation of water and maintenance of the system, and 
also to entreat the fai spirit to provide protection to the physical 
irrigation structures. This provides an explanatory framework of the 
cult in relation to peasant technology and the organisational arrange­
ments. The entreaty for protection of the crucial structures is 
obviously required by the limits of indigenous technology which designs 
the fai as a temporary and low-durable structure. So far as the peasant
i
engineering attempts to fulfil contradictory functions, i.e. irrigation 
and flood protection, damage to the facilities is inevitable. To this
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end the spirit cult is an alternative technology designed to minimise
the uncertain damage. The cult performed in anticipation of the
uncertain damage can be viewed as a necessary complement to the
construction works. The spirit cult is a mystical device to compensate for the
2 6technical inadequacy underlying the indigenous peasant engineering.
Despite existing inequality in labour obligation, the egalitarian
and co-operative social norm based on the ideal proportional privilege
and responsibility is emphasised through the spirit cult and the
subsequent feast. Emphasising co-operation and solidarity among the
members, both rich landiord-operators and poor tenants, the spirit
cult seems to provide a collective feeling, disguising the existing
economic disparity among them, to support the present organisational
27
arrangements of the mu fai. Such a function of the fai spirit cult 
is very likely to stem from the traditional subsistence sector of rice 
farming where a co-operative norm is still preserved. However, the 
spirit cult is lacking and is no longer effective in the^dry season 
group where cash cropping has developed and the egalitarian principle 
of proportionality is largely disregarded.
3. Irrigation under the Government Projects in Ayutthaya Village
(1) Rainfall and Inundation
In Ayutthaya village, water supply in rice cultivation is quite 
different from in Chiangmai village where people can secure a relatively 
stable water supply to the fields by means of the traditional muang fai 
systems. In contrast to Chiangmai's sophisticated irrigation, Ayutthaya's 
rice cultivation has long been dependent upon the crude forces of nature, 
i.e. uncertain monsoon rain (fon) and deep and prolonged inundation 
(nam thuam). In the village, the predominant main season cultivation
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and its broadcast-sowing method are basically dependent on the local 
rainfall regime at the early stage of cultivation in the latter half 
of April and May. If the rainfall is insufficient or comes too late at 
the crucial period of sowing, cultivation is impossible or sowing comes so late 
that the young plants are drowned by sudden torrential rainfall and 
the first rise of flood water. Subsequently, it is affected to a greater 
or lesser extent by the inundation caused by annual flooding during the 
long growing period from August onwards. This inundation used to be 
unstable due to localised heavy rainfall and occasional overbank 
floods throughout the latter half of the growth period.
The inundation occurs on a vast scale, being caused by water
drained from an enormous catchment area upstream. In terms of the sub-
regions we have discussed in Chapter IV, the ricelands of the village
along the Khanom£hin canal are situated in the southern part of a huge
Retarding Basin extending from Phakhai to the Phraya Banlii canal along
the Npi channel (Figure 27). The Retarding Basin, having an average
elevation of about 2 m above mean sea level, is.subject to deep and long
flooding by water drained from the Old Delta Proper and the Depression
Belts, joined by further drainage water a n d  rainfall in the region
itself. The most marshy depressions can be seen around the Lat Chado
swamp area west of Phakhai, where cultivation has suffered much loss in
2 8the past hundred years from extraordinary flooding, but the inundation
prevails all over the area of the Retarding Basin and can last from
29mid-July for a period of more than 5 months.
In the area along the Khanomchin canal under ordinary circumstances, 
the inundation attains its highest level of 1.5-2.0 m on the fields in 
late October and early November. Since the main drainage channels have 
a high water level in this period, the flood water cannot drain south.
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This maximum level of inundation is thus termed among the peasants
30
nam song (stagnant inundation) and is believed to provide a good
yield. The prolonged presence of deep flood water in this area may be
partially due to the slight elevation which occurs along the Phraya
Banlu canal which runs east-west to link the Chao Phaya and the
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Suphanburi main channels. By this transverse canal, the huge low- 
lying basin characterised by extremely deep flooding is demarcated 
from the Late Canalled Lowland stretching to the south. Southwards 
from this canal more favourable and stable water conditions for rice 
cultivation may be observed in the main part of the West Bank project 
area, where the early season cultivation of improved varieties has 
developed since the late 1960's. The Shao Chet Bang Yihon project area 
in which the Khanomchin canal area is officially included, falls within 
the northern part of the West Bank project scheme and is subject to 
water control carried out by the Royal Irrigation Department (RID). 
Nevertheless, hydrological conditions in the Khanom&hin canal area, by 
contrast to the southern developed area, are rather similar to the 
depressions around Phakhai area. The fields along the Khanomchin canal 
have still remained considerably backward in water control develop­
ment up to the present day. Only after five or six weeks of nam song 
does the inundation begin to subside towards the harvesting season in 
December and January and the inundated water, after remaining for a 
considerable period, drains down southwards.
Under such circumstances, we encounter radically different 
conditions in irrigation management in Ayutthaya village from those in 
Chiangmai village. One of the chief characteristics of irrigation 
in the village is the total absence of any sophisticated water control 
system and its associated organisational arrangements comparable to
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those of Chiangmai village. This poses a serious question in the 
ecological and technological context of Ayutthaya's rice farming.
In answer to the question of why Ayutthaya village has never developed 
an indigenous irrigation system and its associated social organisation, we need 
to take into account the particular method of cultivation traditionally 
practised in the village.
As we shall see in the next chapter, broadcast-sown rice, mostly 
late varieties or extremely late varieties called 'floating rice', is 
normally cultivated under dry-field conditions relying only on 
monsoon precipitation during most of the vegetative growth period. The 
ecosystem of the flooded field begins only after inundation in August.
Thus it might be said that broadcast-sown rice essentially goes through 
two different ecological conditions: the dry-field ecosystem and the
wet-rice ecosystem. Such a complex system of cultivation method is a 
result of adaptation to the climatic and more significantly hydrological 
conditions. During the first half of the cultivation period, any attempt 
to draw water from the Khanomchin canal would be impossible with the 
technology and labour available in peasant communities,due to the low 
level of water in the canal and the flatness of the terrain. Thus in 
the context of the dry-field ecosystem during this period, the peasants' 
primary concern is for monsoon rainfall. Unable to control this factor, 
peasants turned to a rain-making ritual as an alternative technology.
On the other hand, during the latter half of the cultivation period, the 
normal flooding is indispensable for the wet-rice ecosystem, and rice 
varieties are selected in relation to the flood pattern. The problem 
is the annual fluctuation in the timing and depth of inundation. In the 
absence of an authority powerful enough to organise and carry out 
large-scale hydraulic works, control of inundation by the villagers would
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be altogether impractical. However, in the village there have been 
some attempts to lead inundation water into the fields by small-scale 
construction and dredging works within the limits of peasant engineering. 
Thus we can locate two kinds of peasant activities practised at least 
in the past in relation to irrigation in Ayutthaya*s broadcast-sowing 
cultivation, i.e. the rain-making ritual for the first half of the 
cultivation period and the small-scale water control works for the 
second half of the period.
The rain-making rite or phithi khp fon, which was practised in 
the village until about the mid-1950's, is one of the most widespread 
rituals in the Delta farming region and is called hae nang maeo (parade of 
the female cat) . In times of rain shortage for land preparation and 
sowing in broadcast-sown fields, one or more villagers well acquainted 
with various rituals, used to make a proposal to hold a ritual parade 
of hae nang maeo, persuading many villagers to participate. On the day 
of the ritual the paraders carried a female cat, a symbol of dryness, 
in a bamboo basket through the village beating drums and gongs, dancing 
and reciting a rain-making verse. They called at every house,where a 
member of the household poured water on the head of the female cat, 
simulating the rain to be invoked. If rain did not come 
after the ritual, it used to be repeated until there was a certain 
indication of rain.
The hae nang maeo ritual is an alternative technology seeking to
relieve a grave anxiety among the cultivators of broadcast-sown fields
in the face of the uncertainty of the monsoon rainfall, similar rituals
are quite widely found not only in the Delta farming region but in many
33other traditional agrarian societies of South East Asia and elsewhere. 
However, it was never linked with any organisational arrangements
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comparable to those of mu fai in Chiangmai village. Thus, the rain- 
making ritual in the village ceased rapidly when the belief in the 
efficacy of magic gave way to vague expectation of irrigation 
improvement on a large-scale,to be carried out by the government in 
the late 1950's.
On the other hand, the small-scale engineering works carried out 
by the peasants in early days have ceased for many decades. During 
the pioneering days early in this century, a small tertiary canal was 
constructed, albeit a modification of an existing natural watercourse, 
so as to lead inundation water into the fields. This was the Tontan canal, 
which, with a length of about 2 km, linked the Khanom^hin canal with the 
Rang Khok drainage channel to the east. Although the precise year of 
excavation is not clear, it is said that the work was done at the 
beginning of this century by the co-operative labour of peasants who 
began to reclaim plots in the Tantan field, the main field of the 
village stretching along the east bank. Thirty or fourty peasants seem 
to have worked together in the construction work which lasted about 
two weeks. It can be considered that this tertiary canal, providing 
not only inundation water but also access to the uncleared area, 
facilitated the pioneering reclamation then under way. However, after 
its completion, though there were a few minor dredging works, no other 
public works to improve water control were undertaken by the village 
peasants. This is largely because, after the wilderness was completely 
cleared and reclaimed, such a canal became of less significance in 
broadcast-sown cultivation under large-scale inundation. The Tontan 
canal like many other small artificial or semi-artificial canals in 
the delta, which had originally been constructed for reclamation' in the 
early periods, seems to have declined in importance and to have largely
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remained unmaintained.
In contrast to Chiangmai’s muang fai systems with their 
deliberately designed weirs and sophisticated distribution networks, 
the Tontan canal is simply an inundation canal constructed on extremely 
flat land, which can convey water only in relation to the water level 
in the Khanomchin and Rang Khok channels. The small canal might confer 
a benefit upon the fields immediately flanking it for a brief period 
at the beginning of inundation, but inundation is eventually so wide­
spread that it covers the entire area along the Khanomchin canal.
Thus,- in so far as broadcast-sowing cultivation is predominant, such 
a small inundation canal has no very important function in relation 
to the overwhelming extent of the flood. Under such circumstances, 
there has been no systematic allocation of water in this inundation 
canal and therefore there has evolved no traditional idea of water 
rights among peasants associated with irrigation. For these reasons, 
Ayutthaya's irrigation which relies upon inundation seems to have had little 
requirement of organisational arrangements which might be related to 
allocation of water rights and continuous maintenance of a physical 
system.
The discussion of the two major peasant activities practised in 
the past, the rain-making ritual and the small-scale canal works, 
indicate a lesser significance of organisational arrangements in 
Ayutthaya village than in Chiangmai. The ritual as an alternative 
peasant technology was certainly collective but was essentially lacking 
in an organisational basis. The canal works, another kind of irrigation 
activity, were carried out for reclamation of the wilderness, but had 
ceased after the close of the frontier for riceland reclamation. The 
rain-making ritual and the inundation canal works are indeed a peasant
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technology, which have been developed in close relation to broadcast- 
sown cultivation in face of the uncertainties of nature. However, .the 
peasant technological response to nature tended to be lacking in 
organisational basis and disappeared along with the development of 
the government water control projects.
(2) Irrigation Improvement under the Government Projects
During the past few decades the peasant technology practised in
irrigation has given way almost completely to large scale water
control projects of the government. The peasant technology in Ayutthaya
village represented by rain-making rites and small-scale canal works was
limited and passive in nature. It is also quite different from the
modern technology of water control which aims to create a new water
environment over a quite large area, combining such purposes as
34
irrigation, drainage, flood control and water conservation. Large 
scale water control projects based on such modern technology began to 
be planned in the early years of this century, but only finally 
materialised in full scale in the 1960's.
On the west bank of the Chao Phraya several trunk canals 
transverse to the Suphanburi river were already in existence at the end 
of the nineteenth century, when the Ministry of Agriculture dredged 
the KhanomShin canal under the leadership of Phraya Kasetraksa to 
provide easy access to the uncultivated wilderness (Tanabe, 1978: 78). 
These included in the area under study, the £hao £het Bang Yihon canal 
and Phraya Banlii canal. Although these canals led to an improvement 
in water transport between the two major river channels and to some 
extent stimulated the expansion of ricelands along them, at the same 
time, they often caused obstruction to drainage in the depressions
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(van der Heide, 1903: 25). Van der Heide, a Dutch irrigation expert (
from Dutch East Indies refers to such conditions in this area
in his report in 1903 as follows:
"Moreover the dykes of excavated earth along 
the klpngs [canals] add no small part to the 
natural obstructions against drainage and so 
at the time the water in the rivers and in 
the klpngs is rising to the highest level and 
rainfall is still heavy, the very lowest parts 
often become flooded for some time as deep as
2 m and more. In these conditions only na 
muang paddy [floating rice] can be cultivated"
(van der Heide, 1903: 47).
The river and canal systems, thus described, and the expansion of
riceland in the KhanomShin canal area are shown in Figure 28. As far
as the Tontan field is concerned, the wilderness had almost disappeared 
by 1906, except in the area southward along the Rang Khok. Although 
most of the areas westward from the Khanom£hin were still left
uncultivated at that time, they too were transformed into ricelands
by the 1920's.
In 1903, van der Heide drew up a highly ambitious master plan 
for a water control scheme covering the whole of the Chao Phraya delta. 
Three years later, he proposed a smaller and more moderately designed 
project for the west bank (K,:S.9.2/48). According to his
official report, submitted by the Minister to the throne, the proposed 
West Bank scheme was part of a greater project which aimed to expand 
ricelands up to 500,000 rai on the west bank of the Chao Phraya. This 
was to be achieved by water control with two main feeding canals: one
from the KhanomShin to the Maenam <?m canal north of Bangkok, and 
another from Bang Yihon to the Mahasawat canal along the east bank of 
the Suphanburi river (Figure 29). The former, with a total length of 
48 km, was to be excavated from the site of Wat Manwichai of Ayutthaya
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village, then called Wat Prachanman, linking with the existing
KhanomShin canal. Locks and head regulators, one of which was to be
installed at the mouth of the KhanomShin canal, would perform the 
function of controlling inundation and would secure a stable supply 
of irrigation water to the fields. And during the flooding season,
"although the flooding on the fields along 
the Sikuk river [the Ngi river] goes as deep 
as about 1.5 m, the depth of inundation along 
the newly excavated canal will be kept within
limits of 0.40 to 1.20 m" (K.S. 9.2/48).
It was intended that this magnificent scheme for water control
on the west bank thus proposed would be completed and in operation to
the full capacity required, within eight years. The total cost of the
35
scheme was estimated at about 3 million baht, and if compared with 
the total expenditure of about 57 million baht required for his 
proposed Greater Chao Phraya project, amounted to only five per cent 
of the latter (van der Heide, 1903: 125). Nevertheless, the government 
decided to postpone the West Bank project as well as the larger water 
control scheme and instead opted for the less expensive 'reduced 
capacity project' in 1906 (Thailand-Royal Irrigation Department, 1915a: 
Vol.3, 19). The main reasons for the postponement seem to be the 
question of how to populate the area, even if conditions were suitable 
for clearance as a result of the proposed water control, as well as the 
heavy expenditure required to complete the project (Thailand-Royal 
Irrigation Department, 1915a: Vol.3, 19; Thailand-Royal Irrigation 
Department, 1915b, 1-4; Small, 1973: 4).
In any case, the water conditions in Ayutthaya village could not 
be improved to any extent for a long time, because the projects concerning 
the west bank had been almost ignored. After van der Heide's resignation
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from the Department of Canals (krom khlpng) in 1909/ a series of 
smaller schemes such as the Suphan and Pasak projects together with 
the improvement of the existing trunk canals was carried out from 
1913 onwards under the recommendation of a British irrigation team 
headed by Sir Thomas Ward. In the area concerned/ some locks were 
installed to facilitate navigation/ and dredging was carried out in 
the Chao <5het Bang Yihon canal in this period (Thailand-Royal Irrigation 
Department, 1915a: Vol.3, 31> Boranratchathanin, 196J: 11). However, 
the government paid little regard to the improvement of water conditions 
in the Khanomchin canal area until the establishment of the West Bank 
project in 1939 (Thailand-Royal Irrigation Department, 1927: 3-7) .
More than three decades passed from his 1903 proposal before 
van der Heide's proposal for the West Bank project was revived. 
Initially, this plan aimed to supplement the natural drainage system 
with newly excavated canals such as the San canal which runs parallel 
with the Khanomchin canal to the west. These canals, it was hoped, 
would reduce the high levels of inundation caused by occasional heavy 
rainfall and by spillage of excess water. At the same time, as a result 
of the expansion of ricelands into the wilderness, a more stable water 
supply began to be required for the early period of cultivation when 
local rainfall is still unreliable. In order to make use of the water 
in the canals to meet such demand, some regulators and sluices were 
constructed for the conservation of irrigation water. In addition to 
these works, the embankment and reinforcement of the natural levees 
along the Chao Phraya, Npi and Suphanburi rivers were undertaken as 
flood prevention measures. Thus water control in the project can be 
characterised by water conservation with flood protection to secure 
water for the early period of cultivation (Sukit, 1969: 1-2) . Although
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these improvements and constructions slowly continued even after
World War II, the water supply during the first half of the cultivation
season was still inadequate and unreliable. Sufficient water could not
be given to the areas through the upstream channels such as the Npi
and Suphanburi rivers until the completion of the Chao Phraya diversion 
36
dam at Chainat.
In addition to the feeder canals, numerous lateral and tertiary
canals constructed since the 1960's up to the present have provided
fairly favourable conditions for transition from the traditional
broadcast-sowing method of cultivation to the transplanting method.
In extensive areas relatively close to the canals, in fact, a remarkable
transformation of cropping patterns has taken place since the late 1960's
(Sukit, 1969: 6-7). The early season cultivation which involves the use
of the newly developed non-photosensitive varieties, such as the RD
series, in the first half of the main season cropping, starts in April
or May and is harvested in August or September by the time deep inundation 
37
occurs. Double cropping has also been partially introduced, particularly 
in the area close to the canals where the water is available even in the 
dry season.
These remarkable developments, caused by the recent improvement 
of water control have taken place, however, in the southern parts of the 
West Bank tracts south of the Phraya Banlii canal. Most of the northern 
area in which Ayutthaya village is situated still continues under the 
traditional broadcast-sown cultivation with its adaptation to deep 
inundation. Despite the implementation of improved water control which 
has certainly been in progress as shown in Figures 30 and 31, the 
relatively early occurrence of deep flooding does not yet allow 
transplanting cultivation around Ayutthaya village. As far as the Tontan
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field on the east bank of the Khanomchin canal is concerned, the
water conditions still make it impossible to adopt the cultivation of
transplanted rice on any significant scale. The complete water
deficiency up to April and deep inundation commencing July or August
seem to prevent in most areas of the Tontan field extensive adoption
of early season cultivation which would normally last from February
to September. Any attempt to drain excess water through the N<?i river
in order to encourage early cultivation can cause unexpected flooding
of the Chao Phraya main channel further downstream near the Bangkok
metropolitan region (Thailand- Royal Irrigation Department, 1978: 3).
Therefore-, broadcast-sown cultivation dependent on rainfall is still
necessarily practised in the village. And the spread of early season
cultivation by the transplanting method is strictly limited to the
38area immediately adjacent to the KhanomJShin canal.
Under such circumstances the RID has recently made efforts to 
develop improved water control in the northern part of the West Bank 
tracts (Thailand-Royal Irrigation Department, 1978: 1-2). The area 
surrounded by the Chao Chet Bang Yihon canal, the Phraya Banlil canal, 
the Suphanburi river and the N<?i river has become a subdivision named 
the Chao Chet Bang Yihon project (khrongkan songnam lae bamrungraksa 
Shao chet bang yihon). In order to render water control in the project 
area more.effective, embankments together with roads have been 
constructed along the main rivers and canals surrounding the area.
Newly excavated canals and numerous natural water courses are connected 
with the outer channels by the head regulators installed across the 
embankments. The project area is subdivided into three zones, 
demarcated by major feeder canals. Each zone is surrounded by embank­
ments or dikes of excavated earth along the canals together with a
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number of regulators as in Zone No.l shown in Figure 31. Through 
such construction works in progress, water conditions around the 
village will be more stable and as a consequence,•transplanting culture 
might emerge under a new cropping pattern in the traditional region. However, 
before thinking about the future development in line with the ongoing water 
control projects, we have to consider the managerial arrangements of the government 
projects and the peasant response to them in the village studied.
(3) Operation and Maintenance of Irrigation in the Village
The water control scheme thus developed is directly operated 
and maintained by the RID. The State Irrigation schemes such as the 
Chao fihet Bang Yihon project, unlike the rather small People's 
Irrigation projects, such as Chiangmai1s muang fai systems, constructed 
and maintained by the water users concerned, are managed under the 
complete control of the RID, the government agency, through its 
bureaucratic organisation. Under huge and complicated water control 
systems such as the Greater Chao Phraya scheme, water allocation to 
even lateral canals is organised within the total plan of water 
distribution. Because the water conditions in one project area 
are systematically affected by those in other areas, localised water 
control is impossible. Moreover, the concept of water rights which 
have been familiar among Chiangmai's peasants seem to have never 
evolved under the uncertain hydrological conditions of the deltaic 
environment. Reflecting these reasons, a highly centralised management 
system has been adopted throughout the area covered by the Greater Chao 
Phraya scheme.
Moreover, where operation and maintenance of the facilities is 
concerned, the peasants' participation as water users is still by and
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large minimal. In some areas in the Old Delta Proper where water 
supply has always been adequate and stable and dry season cropping is 
being operated, peasants have developed a fairly good organisation 
for maintenance of lateral canals and farm ditches (Small, 1974: 694? 
Kaida, 1978: 231). On the other hand, it is usually observed in most 
of the project areas in the delta that the peasants' co-operation as 
well as their participation is generally lacking in the maintenance 
of the facilities (Small, 1974: 692).
In the case of Ayutthaya village, the operation of water control 
is organised outside the village. The KhanomShin canal, the crucial 
main channel for irrigation and drainage to the Tontan field, is 
regulated by the two head regulators installed at each end of the 
canal. The operation of these regulators is under the control of two 
zone-men or nai truat chonprathan luang under the order of the Chao 
Chet Bang Yihon project office at Singhanat, at the mouth of the Phraya 
Banlii canal. The zone-man, an official for small units of operation 
appointed by the RID, has as his main duties the control of the amount 
of water in the canal through the head regulator, reporting water
levels and other data to the office, and the supervision of canal
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maintenance. The zone-man is also expected to keep in close contact 
with the peasants and to collect cropping data in the area concerned. 
However, the relationship between the zone-men and the villagers is 
not well-established and the latter regard them only as officials 
who administer the operation of canals and no more.
In the areas where more efficient water control is achieved by 
the construction of lateral canals and ditch-and-dike networks, ditch 
riders or nai truat na are appointed in the smallest irrigation units 
to coordinate co-operative activities and transmit peasants' requests
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for irrigation to the zone-man. But the area along the Khanom^hin 
canal has not yet been improved sufficiently to have a ditch rider who 
would be necessary in an area of sophisticated water control. In the 
Tontan field the deep and prolonged flooding has still not been over­
come despite the fact that inundation has been stabilised to an extent 
through the recent improvements. At any rate, the villagers appear to 
be neither satisfied with the present water conditions nor to have any 
incentive to participate in the maintenance of water control. It may 
even be said that, at the moment, they are rather indifferent to the 
official management of water control.
The village does not contain a single peasant organisation
relating to the maintenance of canals and other water control facilities.
Nor is there anyone who individually joins such organisations outside
the village. Apart from the earlier example of small canal construction
and dredging during their pioneering days, co-operation in water control has
been rare among the villagers. In the delta region, by contrast with
the intermontane basins, an indigenous co-operative organisation of
41
water control has hardly been developed at all. Nevertheless, since
the late 1960's, the RID has been making efforts to establish and foster
the Water Users1 Association or samakhom phu chai nam chonprathan among
the peasants involved in state irrigation projects throughout the
country. It aims to achieve an appropriate water allocation to the
users1 plots through co-operative maintenance of facilities and to
encourage the cropping patterns most suitable to the improved water
conditions (Metha, 1978; Vanpen, 1978: 11-15). However, such attempts
to create co-operative organisation among the peasants have not been
42very successful in the areas of deep flooding. For the moment, no 
Water Users' Association has been established in Amphoe Sena or Amphoe
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Phakhai, the central areas of the Retarding Basin sub-region (Thailand- 
£hangwat Phra Nakhpn Si Ayutthaya, 1970: 20).
Nevertheless, the recent development of the government water 
control improvements has provided rather different irrigation conditions 
in the deep inundation areas including the Khanomchin canal area.
Despite the unimproved conditions during the rainy season, the water 
level in most canals of the area has become stable during the former 
water deficit period from February to April, so that ample water can be 
sent to feed the developing early season cultivation in the main part of 
the West Bank project area immediately downstream. This means that 
deep inundation areas like the Tontan field have recently become pathways 
of water for the further development of early season cultivation down- • 
stream, and during the past few years (since around 1970), the Khanomchin 
canal has been able to receive an adequate water supply for the early 
season cultivation. In a few plots immediately flanking the canal some 
villagers are able to cultivate early season rice. However, this is not 
a result of the improvement of the terminal network of water allocation.
The villagers can obtain sufficient water for transplanting from the 
Khanomchin canal only by using water-lifting devices, include the power 
rahat and power pump called the sup nam, which are installed on the 
bank of the canal.
In common with many plots of the Delta farming region, irrigation 
by means of these water-lifting devices indicates a completely individualised form 
of water use. It is radically different from the highly co-operative 
irrigation based on sophisticated physical systems in Chiangmai village 
and also from absolute dependency on rainfall and inundation,long 
practised in the Tontan field itself. By contrast to both these 
traditional irrigation practices, irrigation by water-lifting devices
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requires privately owned motorised machinery and thus considerable 
fuel expenses for its operation. In the village there are only twelve 
such devices which are individually owned, mainly by rich peasant 
households and occasionally rented to relatives. Moreover, due to the 
lack of lateral and tertiary canals except for the Tontan canal, the 
early season cultivation by this irrigation method has to be confined 
within very narrow limits only along the Khanom&hin canal. Therefore, 
this early season cultivation is practicable only to those who have 
their own holdings along the canal or who are able to rent in these 
holdings. Such a trend of water management has already been observed 
in many advanced areas within the government irrigation improvement, 
especially in the main part of the West Bank project immediately south 
of the Khanom$hin canal area.
At least in the case of Ayutthaya village the water control 
projects undertaken by the government have operated and are maintained 
almost without the peasants' involvement. At the present stage of the 
£hao Chet Bang Yihon project which has not yet brought about a 
satisfactory solution to the deep inundation problem, the villagers 
have little incentive to participate in water control as a whole. It 
can be said that the continued irrigation improvement during the past 
few decades has not brought about such a remarkable change in water 
conditions as to provide among the peasants any powerful stimulus to 
water control. Par from that, the water conditions during the period 
for the main season cultivation remain almost unchanged. Therefore, 
the traditional broadcast-sown culture still predominates, in response 
to the forced and total reliance upon the uncontrollable rainfall and 
inundation. However,, even among the peasants of Ayutthaya
village, there seem to have been signs of change in relation to irrigation
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management in recent years. Irrigation by motorised waterlifting
devices,which has begun to be practised by some rich peasant households
for the early season cultivation in a limited area, is dependent on
recent improvements. It can be assumed that irrigation mana^nent by 
individuals will increase along with the expansion of early season
cultivation by the future development of government water control 
projects.
4, Conclusions
In this chapter we have devoted our discussion to the contrasting 
irrigation practices in the two villages, focusing upon their physical 
structures and hydrological conditions, organisational arrangements and 
management in operation and maintenance. In both villages the 
irrigation practices can be theoretically viewed as a complex organisa­
tional technology in which the physical system or its absence is 
closely articulated with organisational arrangements and managerial 
requirements.
In making an ecological comparison first of all, we have to 
emphasise the physiographical and hydrological environment underlying 
irrigation practices in both villages. Chiangmai's peasants in a 
tributary valley of the intermontane basin have been able to indigenously 
create and develop small-scale muang fai systems utilising a limited 
but controllable water resource. It represents a highly artificial 
and complex alteration of the land and water resources, which could be 
achieved within limited peasant technology only through massive inputs 
of labour and material made continuously over many years. Chiangmai's 
elaborate transplanting culture is indeed founded on this complex 
peasant technology.
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By contrast, Ayutthaya's hydrological environment in the delta 
has been basically beyond the control of. village peasants and they 
could only respond passively to it. Traditional dependency of 
Ayutthaya's rice farming on the monsoon rainfall and the 'flood 
irrigation1 by annual inundation indicate the only feasible way of 
adaptation to such uncontrollable crude nature. Ayutthaya's extensive 
broadcast-sowing culture is a quite rational response to this in terms 
of choice of rice varieties and timing of various farming operations, 
adjusting to the occurrence of monsoon precipitation and flooding as 
we shall see in the next chapter.
Taking into consideration these contrasts of irrigation practices 
in the ecological context, we can suggest some significant socio­
economic implications underlying the irrigation practices in both 
villages. Chiangmai's peasants have long organised themselves into a 
highly co-operative mu fai under complex customary regulations for use 
of a limited water resource and face inevitable requirements in main­
tenance of the physical system, i.e. annual repairs to the fai and 
dredging canals. The customary regulation, based on the recognition 
of water-rights, has laid emphasis upon the assignment of privilege 
and responsibility to the member households, including sharing of water 
according to area operated and inputs of labour and materials in 
maintenance. The fai spirit cult, which is a further facet of this, 
has functions not only as the alternative technology to enhance the 
solidarity of the mu fai, but also in disguising the existing economic 
disparity among the member households.
By contrast, rather passive and individualistic response to 
nature is predominant in every aspect of Ayutthaya's irrigation 
practices, having almost no indigenously developed physical system, and
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therefore no organisational arrangements and regulations. It may be 
said that in the delta farming system,with traditional orientation 
towards petty commodity production by contrast to Chiangmai's 
subsistence farming, the initial basis for co-operation was limited 
to a considerable degree. The total dependence on nature as the 
traditional way of farming has recently been accompanied by a strong 
reliance on the government water control under the RID official 
management. With the rapid involvement in the government water 
control projects, Ayutthaya's irrigation is likely to move towards 
even more individualistic and capital intensive practices, particularly 
with the advance of the early season cultivation.
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CHAPTER VII
FARMING TECHNOLOGY II: FARMING OPERATIONS
The main purpose of this chapter is to examine the contrasting 
processes of farming operations currently practised under the different 
irrigation environments and socio-economic conditions of the two 
selected villages. In any type of cultivation farming operations are 
essentially a coherent and systematic series of interrelated tasks 
undertaken within a given ecological and socio-economic context.
Taking this into account, we shall focus our description and analysis 
upon the transplanting method in Chiangmai village and the broadcast- 
sowing method in Ayutthaya village, which represent the traditional 
and predominant methods of rice farming in their respective communities. 
Before going to substantial descriptions of the two methods of 
cultivation, we shall first suggest general contrasts in the land-use 
pattern and agricultural cycle between the two villages. In the 
subsequent sections we shall attempt to describe the entire process of 
farming operations in its various stages, examining each major task 
with regard to the tools and labour involved. In Chiangmai’s transplanting 
cultivation, the labour-intensive nature of farming operations with its 
strong orientation towards subsistence production will be demonstrated.
By contrast, Ayutthaya's broadcast-sown cultivation will be seen to be 
of a less labour-intensive character carried out over a more extensive 
area and aimed at petty commodity production. Finally, by making a 
comparison of the contrasting farming operations, we shall demonstrate 
fundamental differences of peasant farming technology between the two 
villages.
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1* General Contrasts in Land-use and Agricultural Cycle
As we have briefly discussed in the foregoing chapters dealing 
with the regional characteristics of the two farming systems, farming 
operations in rice cultivation are a technologically interrelated 
process, largely determined by irrigation method. The irrigation 
methods and practices long established in the two villages have 
structural relationships with the particular cultivation methods, 
i.e. transplanting and broadcast-sowing, in which a series of farming 
operations from land preparation up to storing the paddy for consumption 
or sale are sequentially interrelated. In the previous chapter we have 
discussed the relationships between the physical systems of irrigation 
and organisational arrangements of the peasants. Bearing in mind these
crucial aspects of peasant irrigated farming, we now move to the
question of how such a complex process of farming operations is 
practised and organised in the given ecological context. This chapter 
is an attempt to elucidate the entire process of peasant farming 
technology in rice cultivation and its relationship to socio-economic 
factors, in the context of the two villages under comparison.
In order to answer the question we first need a detailed 
description of all the operations and techniques involved in the
cultivation method predominant in the two villages. Here the term
'cultivation method1 does not only mean merely the method of sowing or 
of planting as indicated superficially by the terms 'broadcast-sowing' 
and 'transplanting', but a consistent and systematic process of 
cultivation customarily practised in a specific ecological context.
In this sense our discussion will focus upon the transplanting cultiva­
tion of the main season in Chiangmai village and the broadcast-sown 
cultivation of the main season and the transplanting method which has
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recently been practised in the early season in Ayutthaya village.
These cultivation methods, particularly the former two which have long
been established in the villages, show a high degree of efficiency and
technical rationality within the given local conditions,^ as often
pointed out by scholars in relation to traditional rice cultivation in
Thailand and elsewhere (Grist, 1975: 139; Moerman, 1968: 26-27).
Most of the tasks in farming operations are neatly interwoven with each
other and are closely bound up with environmental factors, particularly
with water conditions and irrigation practices. It is conspicuous
that each of these tasks is carried out by using particular tools in
production and through a particular pattern of labour use. Our task
is thus to describe and to analyse the complex technological process
2
of farming operations in relation to tools and labour utilisation 
practised in the two villages.
Before commencing substantial discussion of farming operations, 
it might be useful here to draw some general contrasts between the two 
villages with regard to land-use pattern and agricultural cycle.
Generally speaking the land resources of Chiangmai village have been 
primarily devoted to the subsistence production of main season glutinous 
rice for home consumption, lasting approximately eight months from late 
May to early January. All the plots under the main season rice are 
cultivated exclusively by the transplanting method under the well- 
maintained muang fai systems. During the subsequent period cash cropping 
of soybeans and tobacco has recently become popular within a limited 
area insofar as the muang fai systems can provide the reduced water 
supply.
Throughout the four main fields operated by Chiangmai village, 
soils are composed of highly productive deposits of silt loam and clay
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loam. This together with the efficiency of the muang fai systems,
contributes to the high yield level (54.56 thang/rai on average) in
the main season cultivation. Every cultivated plot located within the
terminal network of a muang fai system is carefully levelled and
provided with relatively high and carefully built dikes about 30 to
40 cm in height. A single plot is normally subdivided by dikes into
several small parcels of 0.5 to 1.0 rai in area in order to regulate
3
effectively the level of standing water in each parcel. Chiangmai's 
subsistence production has long been carried out on increasingly 
smaller and more highly modified land resources on which has been 
invested a steady accumulation of peasant labour.
On the other hand, Ayutthaya's land resources, which are
considerably larger than those of Chiangmai village, have been
concentrated on the monoculture of main season non-glutinous rice with
a strong orientation towards commodity production. After securing
subsistence needs for home consumption, a considerable part of the
product in main season cultivation has been assigned to market sale.
Depending on the monsoon precipitation and the prolonged deep
inundation,broadcast-sowing lasting approximately ten months from May
to February is still predominant throughout the Tontan field and
adjacent area. Early season cultivation by transplanting, which is
basically a substitution for the traditional broadcast-sowing, has
recently come to be practised only in a small area, due to only
limited improvements in the irrigation environment. The acid-sulphate
soils on brackish water alluvium, which are widely developed throughout
4the field are largely of low productivity and only wet-rice can be 
grown successfully under the flood conditions. A major water 
shortage during the dry season, together with the poor soils, make
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off-season cultivation quite difficult in most of the plots of the 
Tontan field.
The size of the many plots cultivated using the broadcast- 
sowing method is quite large, varying in area from 5 to 20 rai (0.8- 
3.2 ha) and their ground level is often uneven. Therefore, at the 
beginning of the rainy season, in the same plot some portions contain 
stagnant water, while others are dry. Subsequently, of course, the 
whole area is submerged with the rising inundation. Each plot is 
surrounded and subdivided by low and coarse dikes less than 25 cm high, 
which are not designed to conserve water, but instead merely demarcate 
the boundaries of ownership. The only exception is a small area of 
transplanting along the Khanomchin canal which have been evenly levelled 
and equipped with high dikes for more intensive transplanting cultiva­
tion. So far as the broadcast-sown plots which represent the greater 
part of Ayutthaya*s cultivated land are concerned, the degree of 
artificial modification of land resources through investment of peasant 
labour seems to be far less than that-attained in Chiangmai village.
Tables 32 and 33 show the land-use pattern of wet-rice and other 
major field crops in terms of cultivation seasons and cultivation 
methods in the two villages during the season of 1974-75. The total 
area operated by the 112 operating households surveyed in Chiangmai 
village amounted to 701.50 rai, compared to the 1,223.00 rai operated 
by 44 households in Ayutthaya village. In both villages there is a 
strong preference for main season rice cultivation on most available 
land resources; 100 per cent is planted with transplanted rice in 
Chiangmai; more than 90 per cent is planted with broadcast-sown rice 
including both samruai (dryland sowing) and phploei (wetland sowing) 
methods and the rest (9.6 per cent) is assigned to transplanted rice
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in early season cultivation in Ayutthaya. Transplanting cultivation 
in the early season is practised by only 14 households, and this 
newly introduced practice is more market oriented than the traditional 
broadcast-sowing cultivation.
Crop failure mainly caused by drought and flood have occurred in 
5
both villages. In Chiangmai village a small-scale flood occurred in 
October 1974/resulting in damage to 1.9 per cent of the transplanted 
rice. As we have pointed out in the previous chapter, however, a 
deficiency of water supply from the Mae Rim river has been a more 
frequent problem and drought damage has affected Chiangmai*s fields 
on average once every five years. Such drought has damaged as much as 
5 to 10 per cent of the total planted area and has sometimes led to 
violation of the customary regulations for the use of irrigation water. 
Drought damage has often occurred in Ayutthaya*s broadcast-sown field 
as well. In 1974, shortage of rainfall meant that 2.6 per cent of the 
broadcast-sown rice was damaged by drought after sowing. Depending 
almost entirely on rainfall, without any supplementary water supply 
from the Khanomfehin canal, the broadcast-sown fields are constantly 
vulnerable to water shortage, particularly during the early stages of 
cultivation. In the Tontan field, crop failure caused by excessive 
inundation at the ripening or early growth stages is relatively rare. 
According to the statistics of annual rice cropping compiled at the 
Sena District Office (Ban Phaen), broadcast-sown rice throughout the 
district has been damaged almost every three years due to water 
shortage during the dry spell in July and August, though damage recently 
has not exceeded 3 per cent of the total area planted. All these facts 
seem to indicate that crop failure on such scales in both villages has 
not seriously threatened the peasants1 subsistence,at least in recent 
years.
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With respect to off-season cultivation, there is a considerable 
difference between the two villages in planted area and number of 
planted plots. In Chiangmai village where land resources are 
inadequate for subsistence production in the main season, such cash crops 
as soybeans, tobacco, and transplanted off-season rice (glutinous)^ 
are cultivated in 130 plots by 110 households covering 23 per cent of 
the total area operated. It should be noted that the 110 households are 
not necessarily the same households as regularly operate the land in 
the main season but include 48 rural labourer's households who rent 
in only quite small areas for cash cropping of soybeans and/or tobacco. 
This indicates a growing demand for land for off-season cultivation, 
particularly among poor peasants. As we have already discussed, 
however, a major expansion of off-season cultivation has been precluded 
due to insufficient water supply from the muang fai systems during the 
period concerned.
On the other hand, off-season cultivation in Ayutthaya village 
covers rather less than four per cent of the total area operated. This 
lack of development of off-season cultivation coincides with the great 
stress placed on the main season rice cultivation. Due to the long 
duration of main season rice farming lasting from May to 
February and the subsequent shortage of water in the dry season, there 
has been little opportunity for off-season cropping. In addition to 
this, the low productivity acid-sulphate soils also make successful 
cultivation of upland crops rather difficult.
During the past few years some households have tried to grow green 
gram (thua khiao) on small portions of land near the canal, but the 
expected yields have not been obtained. Thus, the possibility of 
further development of off-season cash crops is practically precluded,
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so long as the present main season cropping pattern centred around 
long-duration broadcast-sown rice remains.
The land-use patterns of the two villages, which we have briefly 
discussed above, can be illustrated as agricultural cycles as shown in 
Figures 32 and 33, which particularly emphasise the relationship between 
land-use and water conditions. The main season cultivation Qf Chiangmai 
village exclusively starts in late May immediately after completion of 
the main repairs to the fai and the dredging of the canals in the 
muang fai systems, and lasts until December or at the latest mid- 
January. Uprooting and transplanting of seedlings, which are the most 
crucial operations throughout the entire process of transplanting 
cultivation,take place normally in July and August when the water 
supply from the muang fai systems becomes completely stabilised with 
the increasing amount of monsoon precipitation. Harvesting and 
subsequent operations basically begin after shutting the sluicegate 
of the main regulator in November and before opening it for off-season 
farming by the 'dry season group1 of the mu fai in January. It can be 
thus said that the entire process of Chiangmai's main season farming 
is systematically bound up with the co-operative management of 
irrigation by the mu fai. Every peasant decision on timing of farming 
operations fundamentally and precisely corresponds with the irrigation 
practices carried out in co-operation. This, of course, also applies 
to off-season cultivation by the peasants of the 'dry season group1 from 
January to April or May.
Contrasting to Chiangmai's systematic relations to the irrigation 
systems, the main season farming of Ayutthaya village is basically 
designed to adapt directly to the patterns of monsoon rainfall and 
inundation. It begins with the arrival of the first rainfall in late
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April or May soon after the wan songkran or the traditional New Year's 
Day, and lasts until January or at the latest mid-February. The 
traditional broadcast-sowing method uses indigenous late varieties, 
with a long maturation period of 180-250 days, which corresponds almost 
exactly with the inundation pattern. Growing in accordance with 
the rising inundation level, they normally survive at the highest water 
level in November and can be harvested between December and January.
The drainage of flood water is accelerated by opening the sluice at 
the regulators installed in the Khanomchin canal in early December in 
order to facilitate the harvesting tasks. Choice of indigenous late 
varieties and the adjustment of the entire process of cultivation to rainfall 
and inundation represent the most crucial parts of peasant technology 
in the Tontan field.
Since 1970 such a traditional cropping pattern has been partly 
replaced, as we have mentioned in relation to irrigation practices in 
the previous chapter, by the early season cultivation made possible by 
improved water control. This newly adopted cropping system was also 
made possible, however, through the introduction of improved non­
photo-period sensitive varieties and the use of power-driven water- 
lifting devices. Having non-photoperiod sensitivity and a short 
maturation period,the new rice varieties allow the peasants to commence cultiva­
tion in the latter half of the dry season (February and March) and to 
harvest before the high inundation comes. It can be said, therefore, 
that the new varieties are accepted not for double cropping after the
traditional main season cultivation, but for early season cropping
7
outside the period of deep inundation. Because the water level
rises after harvesting, subsequent cultivation of any kind of crop is 
practically impossible. Thus, the early season cultivation in Ayutthaya
349
can be regarded as an alternative to the long-established cropping by 
broadcast-sowing. The use of water-lifting devices, new varieties, 
and other industrial inputs such as fertiliser and herbicide which 
are all associated with the early season cultivation certainly suggest 
a possible radical change in the socio-economic conditions of the 
village.
In the course of the above discussion we have made a brief 
comparison by giving a basic account of the land-use and agricultural 
cycle of the two villages. We have seen a basic contrast between two 
highly distinctive methods of cultivation, each of them fitting neatly 
into its ecological and socio-economic context. We now turn to describe, 
in detail, the entire process of the methods of cultivation which are 
currently practised in the two villages, in order to show the rationale 
of the traditional peasant technology and to examine the use of the main 
production inputs of labour and technology in the various processes.
2• Transplanting Cultivation in Chiangmai Village
For the peasants of Chiangmai village and elsewhere in the 
Intermontane Basin farming region, transplanting cultivation has been 
the only method of wet-rice cultivation. As we have noted in Chapter 
III, the division between the transplanted field (na dam) and the 
broadcast-sown field (na wan) which prevails in the delta region seems 
to be totally absent in Chiangmai village. Among the peasants the 
Lannathai term 1na' always refers to the transplanted wet-rice field 
irrigated by muang fai systems, and the Siamese agronomic term, na dam 
(transplanted rice field) is rarely used in the village context. The 
only distinction is with na hai, the cultivation of upland rice in the 
marginal pae and this specialist use in peasant terminology seems to
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reflect the long history of transplanted wet-rice cultivation in the 
area. According to the villagers' folktales concerned with their 
pioneering days in the early nineteenth century, it is said that the 
ancestors cleared the wilderness and opened 1 the rice fields for 
planting rice seedlings (na hu puk khao ka)1 in the Npng Plaman field 
(Nl) by the initial construction of their own fai, and in the Huai Sai 
field (HI) by receiving surplus water from the existing system of 
Huai Sai. It can be assumed that,,mQst rice fields in the village
since this initial reclamation have been successively opened and
8 * 
cultivated as transplanted fields supported by the muang fai
systems and their co-operative water management.
Taking into consideration a much wider regional focus outside
the village, traditional specialisation in transplanting culture seems
to go back as far as the thirteenth century or even earlier when Tai
Yuan and other Tai ethnic groups were still on the process of establishing
political power in the Intermontane Basin farming region of northern
Thailand. Some versions of the Chiangmai Chronicle (Tamnan Chiangmai)
and Yonok History (Phongsawadan Yonok) also refer, in relation to a
famous miiang fai work in Chiangmai basin, to the transplanting of
khao ka (khao kla) or rice seedlings before the foundation of Chiangmai
9
by King Mangrai in the late thirteenth century. Since then transplanting 
culture supported by well-maintained muang fai systems has been 
consistently retained as the basic technology of peasant subsistence 
production throughout the region.
Given transplanting cultivation as a historical and cultural 
legacy among Lannathai peasants, our inquiry is thus directed to the 
question of how the peasants in Chiangmai village organise and 
integrate their means of production and labour into a consistent complex
351
of operations within their own transplanting culture. In the following 
part we attempt to describe the entire process of cultivation according 
to each stage of faming operations. For the purpose of descriptive 
convenience, the process can be divided into some major stages.
(1) Selection of Varieties
All seed varieties used in the main season transplanting system 
are native or locally improved photo-sensitive varieties of glutinous 
rice with an approximate growth period of between 130 and 165 days.
In the village, as is common throughout the Intermontane Basin farming 
region, there are no varieties which require an extremely long 
maturation period of more than 170 days, as often seen in Ayutthaya 
village and elsewhere in the Delta farming region to the south. The 
village peasants classify the existing varieties into three categories 
mainly according to maturation period: khao dp (early variety) khao
klang (medium-term variety), ^  and khao pi (late variety). The 
varieties cultivated in the village during the 1974-75 cropping season 
are shown in Table 34 in terms of the traditional classification.
Cultivation of glutinous rice as the staple crop is overwhelmingly 
dominant and, even in the off-season, RD 2, a non-photo-sensitive variety 
of glutinous rice, is adopted over a small area. In an agronomic 
context, most of the main season glutinous varieties, particularly 
those classified as khao klang and khao pi have relatively high photo- 
period-sensitivity. Thus, they flower and ripen largely at fixed dates, 
being highly susceptible to day length shortening towards December 
(Watabe, 1967: 41-43). However, khao dp rice such as moei npng may be 
of lower photoperiod-sensitivity. Reflecting the physiological nature 
of the varieties, the peasants tend to remember better the date of
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ripening and of harvesting for their selected varieties, rather than 
the number of days or months of growth before harvesting. For the 
peasants who select a particular variety, the date of harvest is almost 
exactly fixed and takes on~a great significance. On the other hand, 
there seem to be a relatively wide range of dates for nursery sowing 
(May 25 - July 8) and accordingly for transplanting (July 4 - August 27), 
according to water availability in the muang fai systems. It should be 
noted, however, that the range is considerably narrower, given the more 
stable water supply for these operations through the muang fai systems, 
than is common in Ayutthaya. Taking this into consideration it may be 
realised that the peasants can set, by selection of varieties, a particular 
time framework for their individual production processes.
Selection of varieties in such a time framework is also closely 
related to the different physical conditions in the various parts of 
the four main fields. Among the ten main season varieties cultivated, 
the most popular in the 1974-75 cropping season was do daeng,11 one of 
khao do rice varieties, which has a relatively early maturation date, 
and was adopted as the primary choice by 43 out of 110 households.
Dq daeng, introduced to the village in the early 1950's, has the 
advantage of an early maturation date which enables the peasants to 
carry out harvesting in late November and early December. This means 
that the peasants are able to avoid the period of sudden fall in 
temperature towards mid and late December and to secure the new harvest 
for home consumption earlier, when the supplies from the previous 
harvest are almost being exhausted in most small-scale operating house­
holds. The early harvest also allows the peasants to commence off­
season cultivation of upland crops in early January. Cultivation of 
this variety so attractive to many peasants, however, requires stable
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water supply throughout the growth period and must avoid low- 
lying plots subject to deep flooding due to its relatively poor 
resistance to drowning. Dp daeng is, thus, widely adopted on the 
higher portions of all the main fields.
The famous san patpng rice which is a locally improved khao 
klang variety released at San Patpng Rice Experiment Station, Chiangmai, 
seems to have been introduced in the late 1960's as an alternative to 
other existing medium-term varieties. It is widely said that the 
variety has extremely high yield potential under the condition that 
irrigation water is strictly controlled and appropriate amounts of 
fertiliser such as ammo-phosphate are applied (Watabe, 1967: 117-118; 
Calavan, 1977: 82, 86). However, san patpng also shows poor resistance 
to flooding and drowning. In the village this variety adopted by 22 
households, is cultivated, therefore, exclusively on the higher plots 
of the fields, particularly in the northern part of the Npng Plaman 
field (Nl) where good water control in the plots is always possible 
and excess water can be effectively drained downstream. Unlike the 
cases in experimental stations, however, san patpng planted in the 
village has never attained an extremely high yield, rather remaining 
at the moderate yield level of 50 to 65 thang/rai in common with any 
traditional varieties.
Another variety frequently chosen is lai ton kham, one of the 
khao pi varieties, with a late maturation date for harvest normally in 
late December through to early January. Lai ton kham which has long 
been planted together with other late varieties, is particularly well 
suited to the low-lying deeply flooded plots, customarily called na 
hong, given its strong stalk and resistance to lodging and to disease.
The plots primarily adopting lai ton kham belong to 25 households and are
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mainly located in the downstream and lower portions of a muang fai 
system, particularly in southern part of N1 field of Npng Plaman and 
the Huai Sai field (HI and H2). In these na hong, drainage of standing 
water can only successfully be made after other parts of the fields, so 
that they are the last to be harvested.
It can thus be said that the distribution of the selected varieties
is mainly governed by their maturation date and by the delicate water
conditions of plots within a miiang fai system. In addition to this
ecological context, another factor to be considered is the orientation
towards subsistence production. Since Chiangmai village’s rice
production has been mainly oriented towards securing glutinous rice for home
consumption, there are only a few households, including non-cultivating
12
landlords, who sell rice to local rice traders and rice mills. Among 
13 operating households who sold rice, mainly landlord-operators and 
owner-operators, 6 households made san patpng their first choice because 
of its sale value, due to its heavy grain. However, this choice was 
made only by the rich peasants who have their holdings in a favourable 
position for good water control. Most operating households, however, 
show more preference for consumption quality including cooking quality, 
and in this connection dp_ daeng and lai ton kham, the two dominant 
glutinous varieties, have had a good reputation among most peasant 
households.
The subsistence orientation among the majority of the peasants 
is further emphasised when we take into account the fact that, in most 
cases (78 out of 112 households), they adopt one or more secondary 
varieties to be raised in a smaller portion of their plot. Although 
several combinations of khao dp, khao klang and khao pi do occur, a 
particular combination which includes dp daeng as the primary or second
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choice is frequently observed, in as many as 62 out of. 78 cases. Most
peasants seem to try to grow as much dp_ daeng as water conditions
allow. This is, according to the explanation often made by many
peasants, mainly because of its early maturation and stable and
moderate yield (50 - 60 thang/rai), which enables the peasants to
obtain consumption supplies during the period of potential food
13
shortage in November and December, and partly because of the 
superior taste and cooking quality. Employing several varieties, 
as often recognised among subsistence peasants, can generally be 
regarded as a method of risk aversion (Scott, 1976: 22-23). At the 
same time, this technique obviously serves to spread the labour 
demand over different dates during the harvest period, one of the most 
hectic times for every peasant household (Demaine, 1974: 10)♦ It is 
thus considered to be a technology of diversification of risk and 
labour. It should be noted, however, that the diversification of 
varieties results from deliberate peasant choice in relation to the 
specific ecological context. Among Chiangmai's peasants, particularly 
those with small operating plots, seed selection is particularly related 
to the acquisition of rice for home consumption during the period of 
shortage in November and early December.
(2) Land Preparation
Almost all the preparatory works and operations in main season 
cultivation begin with the commencement of irrigation tasks required in 
each mu fai in the latter half of May. Ploughing and its subsequent 
operations normally start after completion of the first repairs to the 
fai and the dredging of the canals. The sluicegate of the main regulator 
is fully opened to convey water throughout the members1 plots and every
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parcel and plot to be ploughed is flooded with the water drawn from
the pak tang nam (farm turnout). The land preparation necessary for
transplanting cultivation is basically carried out under flood
conditions with a traditional wooden plough (thai) with an iron coulter
for single furrowing, wooden harrow (fua) and a bamboo levelling log
attached to the harrow (mai piang), all of which are drawn by a single 
14
water buffalo. Ploughing, harrowing and levelling by the traditional 
tools of plough agriculture constitute the process of land preparation 
in both the nursery bed and main field.
Land preparation using buffaloes as motive power has long been 
practised and still predominates in the village and elsewhere in the 
Mae Rim valley. Modern power devices such as tractors and power tillers 
had not been introduced in the village at least up to 1975 when this 
research was carried out. Despite this total reliance on draught buffalo, 
Chiangmai village has traditionally owned a relatively small number of 
buffaloes. In 1974-75 there were only 20 households16 who owned one 
or more head, accounting for less than 20 per cent of the total number 
of operating households. The greater number of households have to rent 
in buffaloes during the period of operations, normally lasting for a 
few weeks up to around two months depending on area operated. The 
buffaloes for rent are supplied mainly from several downstream villages 
situated along the Chiangmai - Pang highway, where water buffalo 
husbandry for renting purposes is a prosperous enterprise due to a more 
open and aquatic environment. In the village and adjacent area in the 
mountain valley^buffalo rents have customarily been extremely high, 
fixed at the rate of one old tang of paddy (30 litres = 1.5 thang) per 
day for the whole period of rental including non-working time.16
17This currently amounts to 6.4 thang per rai on average (1974-75),
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for a field both ploughed and harrowed and is as much as a quarter to 
a third of the present level of land rent under the widespread share- 
cropping or yia na pha koeng in the village.
In addition to this heavy input of draught power, Chiangmai's 
land preparation is characterised by an elaborate technical procedure 
requiring a long period. The necessary steps and the length of time 
required on them may be shown by a typical example of an 8 rai holding
single buffalo in the N<?ng Plaman field (Nl) as follows:
(a) Ploughing for 10 days.
(b) Leaving weeds to rot for 3 days.
(c) First harrowing for 5 days.
(d) Leaving weeds to rot for 10 days.
(e) Second harrowing for 5 days.
(f) Leaving for 1 day before transplanting commences
(g) Levelling for 1 day.
The entire process thus requires 35 days altogether, in which a buffalo
18actually works for 21 days, taking rest for 14 days. Thus the total 
actual labour expended per unit area is 2.6 days/rai, which represents 
a higher intensity than the 1.2-2.0 days/rai in Ayutthaya’s land preparation 
by buffalo power.
One or two days before ploughing starts, a plot is filled with
standing water approximately 7 to 8 niu (17.5-20 cm) deep, which is
controlled by the farm turnout, and by cutting the dikes between
parcels. Ploughing is carried on successively in each parcel of the
plot, rotating always to the left. The plough depth is not very deep,
19
at approximately 4 niu (10 cm). In the Chiangmai system, greater 
concentration seems to be laid upon the subsequent steps of
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weeding and harrowing which can be efficiently carried out only under 
a well-maintained irrigation system. After ploughing, the weeds turned 
over into the water are allowed to rot and new weeds are prevented from 
growing by the flood condition. To this end, the standing water must be 
constantly maintained at a depth of as much as more than 8 niu (20 cm) 
in every ploughed parcel. This depth of water is maintained to 
control weeds throughout the period of land preparation up to 
immediately before transplanting.
The short period of rest is followed by the first harrowing which 
aims to break down the lumps of soil into soft mud. And in so doing, 
most of the wfeeds are completely trodden down under the mud while 
clusters of the longer weeds twined round the teeth of the harrow are 
removed by hand. After this the plot is left again to allow weeds to 
die under the deep water for one or two weeks. The second harrowing, 
begun just before transplanting, then starts to break down and puddle 
the soils to make the extremely fine mud required for transplanting.
By this time, the seedlings in the nursery bed must be grown up to the 
proper height and uprooting of them must proceed simultaneously with 
the second harrowing. On the day of, or the day before, transplanting, 
excess water is drained off the plot so as to adjust the standing 
water to the 4-5 niu (10-12.5 cm) deep appropriate for transplanting. 
Then the surface of the mud is levelled and smoothed with a bamboo 
pole attached across the teeth of harrow. This final step of land 
preparation is normally carried out in a period of a few hours or at 
most a day in many cases and is followed directly by transplanting.
The series of tasks of land preparation are carried out mainly 
by the labour force available within the individual family and co­
operative labour is rarely used. One or more male members of the
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household usually carry out the work throughout, which is heavy work 
requiring the management of a buffalo and heavy tools. Women and 
children render only minor assistance such as light tasks like 
removing weeds from the plots and mending the dikes with hoes (khpbok) 
and spades (siaro lua). Wage labour is not common in land preparation, 
but nine households did hire labourers within the village on a piece­
work basis to carry out the whole process from ploughing to levelling.
(3) Sowing and Nursery Culture
In Chaingmai's transplanting culture a series of tasks in nursery 
preparation must proceed almost simultaneously with land preparation in 
the main field. The time schedule of nursery culture from seeding to 
uprooting must coincide exactly with that laid out for land preparation 
in the main field. It is widely recognised in the village that seedlings 
30 to 35 days-old are most suitable for transplanting. The nursery 
period, therefore, roughly corresponds to the period required for 
preparation of 4 to 8 rai of the main plots. Nursery culture accordingly 
commences simultaneously with the main plot preparation on those plots 
of such a size range.
The tiny piece of land selected as a nursery bed or ta_ ka is 
normally at a relatively higher elevation within the operating plot.
This is mainly to prevent the nursery bed from being flooded when 
torrential rain comes. The technique of land preparation in the nursery 
bed is basically similar to that in the main plot. But the duration of 
the work is naturally far shorter and the final step of the operation is 
carried out much more carefully. After ploughing and harrowing for a 
few days, there are labour-intensive operations of hand weeding, 
puddling and levelling on the mud slightly covered with water. These
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tasks are usually carried out within a day by all the members of a
household, in some households with co-operative labour. They all work
together on a tiny piece of land with bare feet or with a hoe
(khpbok) to weed and puddle the mud. The piece of land is finally
smoothed and levelled with a small wooden scraper (mai tam ta) and
divided into slightly raised strips of bed 100 cm wide by shallow
ditches of 30 cm wide for the purpose of irrigation and maintenance.
This extremely elaborate type of nursery bed is agronomically called
'the semi-wet nursery', meaning that the fine mud of the actual bed
portions has no standing water but can always be saturated with
20irrigation water kept in the ditches alongside.
Seeds (khao chua) of glutinous rice have usually been stored in
21
a tall woven bamboo bin called bung placed in the granary or lpng
khao since the previous harvesting. The selection of seed to be sown
is carefully made by putting the seeds in an earthen jar filled with
nam muang or canal watery the chaff and withered and light seeds which
float to the top of the water are removed and the rest is regarded as
22
good seed' for sowing. The good seed selected in this way is put in 
a large woven bamboo basket or kuika, which is lined with a number of 
tung leaves inside, and is covered with the same leaves on top. The 
basket containing the necessary amount of seed for sowing is soaked in 
a canal close to the operating plot for three days and is then pulled 
up from the water and left overnight on the dike. . By the morning of sowing, 
the seeds have sprouted with a primary root of about 0.5 to 1.0 cm. 
Immediately after preparation of the nursery bed has finished, the 
germinated seeds are transferred to a bamboo basket (piat), which is 
hung from the sower's shoulder by strings. The sowing of seeds is 
carried out normally by one or two skilled men of the operating house-
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hold. Walking along the shallow ditches, they scatter a handful of 
seeds evenly on the mud of the beds. The average rate of seeding is 
0.5 thang (10 litres) for one rai of main plot to be transplanted; 
this means that a quite small amount of seed is sown, if compared 
with Ayutthaya village where the necessary seed rates are 2 thang/rai 
in broadcast-sowing and 1 thang/rai in transplanting.
After sowing,the nursery bed is surrounded by a simply
constructed fence made of a few bamboo bars attached to wooden poles
in order to prevent buffaloes from trampling the nursery. At each
corner of the nursery, a magic pentacle figure made of bamboo strips 
23
or thaleo, fixed on a bamboo pole,is set up to protect the soul of the 
rice (khwan khao) from evil spirits. In the nursery which is thus 
protected by both real and symbolic fences, the water in the ditches 
is strictly controlled to maintain a moderately wet condition with no 
standing water on the sown beds, particularly for two weeks immediately 
after sowing. Throughout the nursery period particular care is devoted 
to avoid the young seedlings being drowned in excess water sometimes 
caused by torrential rains.
(4) Uprooting and Transplanting
Uprooting of seedlings (lok ka) and' transplanting (puk khao ka) 
represent one of the most crucial stages of Chiangmai*s transplanting 
culture in both the technical and socio-economic contexts. These 
operations, requiring many delicate techniques to deal with the young 
seedlings in a careful and timely manner, must be completed within a 
limited short period by mobilising a number of peasants on an intensive 
basis. Such labour-intensive operations are normally carried out in a 
few days immediately after land preparation in the main plot has finished
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and last from early July up to late August in different >plots.
When ready for transplanting, 30 or 35 days after sowing, the
seedlings are about 50 to 60 cm high on their strips of seed bed which
have been maintained at a moderate moisture level. These 30 to 35
day-old seedlings, specifically called ka fpi or fine seedlings, are
most favoured for transplanting in the main plots under ordinary water
conditions. The operation of uprooting is undertaken by couples of men
and women working together on a strip of bed. The man pulls up a
handful of seedlings, smacks the roots strongly against his heel and
rinses them in the water of the ditch to remove the soil. Several
handfuls of seedlings are handed over to the woman who follows him and
she arranges them into a bundle tied with a thinly split bamboo. The
24
top few centimetres of leaves are cut off to a length of 40-50 cm by 
another man who follows several couples working in uprooting and 
bundling. These tasks are thus skilfully and swiftly performed through 
the division of labour between men and women.
Transplanting is usually carried out within one or two days 
immediately after uprooting has finished. The bundles of seedlings piled 
up in the nursery bed are put in large bamboo baskets (kuika) and are 
hauled by carrying pole to the main plot. A number of men and women, 
taking a bunch of seedlings in the left hand, insert four or five seedlings 
onto the mud which is covered to a standing water depth of approximately 
4-5 niu (10-12.5 cm). Moving backwards, they transplant seedlings at 
random but keeping the intervals between stands approximately 30-40 cm.
Besides the ordinary method of uprooting and transplanting, using 
ka fpi, there is the alternative method of double transplanting mainly 
practised only in deep flooding plots, or na hong. In this double 
transplanting method, seedlings 15 days-old, called ka chpm are initially
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uprooted and transplanted in a part of the main plot, over an area
twice or three times the original nursery bed. Thirty days after the
first transplanting, the strong seedlings of 60-80 cm in height are
uprooted and transplanted again all over the main plot. The double
transplanting method, which is said to have been introduced in the
late 1960's has now been adopted in some na hong plots of the Npng
Plaman and Huai Sai fields where the water depth reaches more than
8 niu (20 cm). According to the peasants who adopt the method, it is
said that the strong stalks of the seedlings are thus suitable for deep
water, being able to withstand destructive pests such as the land crab
(pu na) and water bugs (maeng da na, Lethocerus indicus) found
25
particularly in such deep water plots. However, as pointed out by 
Watabe, the repeated transplanting, cutting the root short and reducing the 
number of leaves, can help to prevent excessive vegetative growth 
(Watabe, 1967: 70). In any case, this extremely elaborate method of 
double transplanting is applied only to a limited area of na hong and 
only when the operating household can obtain the necessary labour force 
for the labour-intensive tasks of each uprooting and transplanting.
Whether the single transplanting method by ka_ fpi or the double 
transplanting method by ka Shpm is practised, every operating household 
tries to concentrate its available labour during this crucial and quite 
short period. Although the input of family labour is maximised in 
every household,it is the regular workers, together with the old people, 
who always perform the most substantial role in the operations which 
require experience and skill. Among the marginal labour units, young 
children usually constitute a supplementary labour force to help the 
working adults where necessary. It is quite usual, however, that in 
addition to family labour a great part of the labour input at this stage
'I
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is derived from extraneous sources. As we shall discuss in the next 
chapter/ co-operative labour traditional to the communal village 
society and wage labour, mainly supplied by rural labourers, are most 
intensively mobilised at this stage as well as at harvest time.
(5) After-cultivation
So far as Chiangmai village's fields and adjacent areas are 
concerned, weeds which spring up after transplanting has finished do 
not seem to be of great significance. In the period after transplanting, 
the plots here are less troubled by weeds than is the case in Ayutthaya, 
whether the fields are broadcast-sown or transplanted. The peasants 
usually give the following reasons for this. First, the elaborate 
land preparation techniques,particularly the repeated harrowing with 
the considerable interval of deep inundation, greatly contribute to 
prevent weeds growing after transplanting. Second, the maintenance of 
relatively deep water in the plots serves to kill off most dryland 
weeds, leaving only some aquatic species. This is true particularly 
during the period from September onwards when most plots become filled 
with standing water of more than 8 niu (20 cm) depth due to increasing 
rainfall. Third, the practice of burning straw and stubble which 
remains after harvest, which is called phao fuang, has the effect of 
destroying the seeds of annual weeds and the creeping root systems of 
perennial weeds.
All these practices, whether consciously or unconsciously carried 
out, certainly seem to serve the purpose of prevention against the 
weed problem as a whole. Some weeding is carried out in many plots, 
particularly within four or five weeks of transplanting. The peasants 
merely, however, trample weeds under the mud while they are making
\
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their observations of the water level and of the growth of the young 
plants. Such weeding is therefore incidental and takes place only 
during that period,and most plots are left almost untouched thereafter 
other than the conscientious regulation of the water level. Herbicides
f
and pesticides, which have become increasingly prevalent in Ayutthaya 
and elsewhere in the delta, have yet to be applied in Chiangmai's 
main season cultivation.
In the village the peasants have long made use of farmyard manure
or pui khpk, but few have sufficient cattle or buffalo to produce large
quantities. In 1974, only fifteen out of 112 total operating households
then still applied their home-made or purchased manure to the main
season fields before transplanting. In addition to farmyard manure,
chemical fertiliser, which was introduced around 1970 along with improved
seed varieties of the RD series, has recently begun to be applied, in
limited quantities, to native varieties in main season cultivation.
The chemical fertiliser applied by 12 households in 1974 was exclusively
26ammonium phosphate, a government recommended fertiliser, which is 
imported and can be purchased from the agricultural co-operative and 
shops at Mae Rim town. Peasants apply only a small amount of this 
fertiliser, about 7 kg/rai on average, between 15 and 45 days after 
transplanting when the young plants are taking root in the tillering 
stage. Those who use fertiliser or manure are mainly the cultivators 
of their own holdings and in the few cases of tenants making such 
applications, the landlords normally pay the cost.
Apart from weeding and application of fertiliser, every household's 
primary task thoughout the period after transplanting is the control of 
water in the plot. The peasants consider that the standing water should 
constantly be maintained 'as deep as the width of the human palm1 (nam
367
liik fa mu) , or approximately 4 niu (10 cm) for at least 4 to 5 weeks 
following the transplanting operation. Particularly in the first 
few weeks of the period until the plants take root, the peasants are 
extremely careful to protect them from being drowned. They make 
frequent careful inspections of their plots, make repairs to the dikes 
and control the level of standing water by regulating the farm turnout 
and bamboo conduits whenever necessary. However, after this critical 
tillering stage, the plants enter the generative growth period and 
such strict water control is not required. Prom mid-September onwards 
every plot tends to become flooded more deeply to as much as 8 niu 
(20 cm) in the ordinary plots and occasionally up to 1 spk (50 cm) in 
some na hong, due mainly to the continuous rains. At this time the 
peasants show the greatest concern over flooding. Drainage of excess 
water from the plots is carried out, but sudden flash flooding is 
completely beyond their control.
All these tasks of weeding, fertiliser application and water 
control are carried out mainly by household labour. Co-operative 
labour and wage labour are rarely used in this period. These tasks, 
particularly in water control, normally do not require the intensive 
labour input of transplanting or harvesting, but only continuous and 
regular observation of conditions and light tasks of short duration.
(6) Harvesting
In most cases 20 or 30 days before harvesting starts, the standing 
water is drained off from each plot, following the shutting down of 
the main regulator of each muang fai system in November. In the 1974-75 
cropping season, harvesting continued from 17 November to early January 
in different plots according.to the maturation time of the different
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rice varieties. Among the early varieties/ moei npng in particular/ 
which is cultivated in the terraced plots of the Mae Raem field, must 
be harvested within November for fear of a sudden fall in temperature.
Do daeng, the other early variety which is adopted widely over the 
four main fields and which has the greatest popularity for subsistence 
begins to be reaped in late November. The harvesting of san patpng, a 
locally improved medium-term variety suitable for better irrigation 
conditions, commences from early December. This is then followed by 
harvesting of other medium-term and late varieties, with the lai ton 
kham and lai pi, grown in the deep water rm hong, bringing up the rear 
in early January. It should be noted that these varying harvest times 
were deliberately planned from the beginning when seed selection was 
made by each household according to the different ecological conditions 
of the operating plots, the home consumption needs of the family and 
the possible diversification of labour necessary for harvest.
By harvest time the plot is completely dried up and the stalks
of paddy are normally erect, though some of the late varieties may have
become lodged and lay prone on the ground. The stalks are cut off at
about 2 spk {100 cm) from the ear leaving stubble of 20 to 25 cm. The
sickle used in harvesting has a slightly curved blade which is skilfully
27designed to suit the cutting of such a length of stalk. The 
relatively long cut stalks are also suitable for the threshing motion 
of beating a bundle of stalks on the threshing floor. Too long stalks 
can, however, cause an inconvenience for haulage by carrying pole.
Since harvest must be finished within a period of only a few days, 
each household tries to maximise its input of labour, as at the stage 
of uprooting and transplanting, by mobilising co-operative labour and 
wage labour, as well as all available family labour. Besides the
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regular faun workers of the household, old people and even school-age 
children are assigned to perform lighter tasks. In most households, 
however, the greater part of the harvesting operations is normally 
carried out by labour resources from outside the family. In particular, 
co-operative labour continues to have an important role in the operations, 
as we shall see later in the next chapter.
(?) Drying, Bundling and Hauling
The harvested stalks are left on the ground to dry out in the sun 
for 3 or 4 days. Since most plots are completely dried up after the 
drainage of irrigation water, there is no fear of the stalks being wet, 
in contrast to Ayutthaya's deeply flooded fields where a late subsidence 
of the inundation water frequently poses obstacles for drying the 
harvest. After drying in the fields, three or four handfuls of stalks 
are bundled together (mat khao) with thinly split bamboo and are left 
to dry again for a few days. The bundled stalks are then hauled by 
carrying pole or khan lao hap khao to the threshing floor ready for the 
start of this operation.
For these tasks the regular farm workers are again usually 
supplemented by co-operative labour and wage labour, to a considerable 
degree, so that a great amount of stalks can be dealt with within a 
limited period. In recent years, wage labour has become more prevalent 
particularly in the bundling operations, and conversely the 
traditional utilisation of co-operative labour seems to have declined.
Most households are far less dependent on co-operative labour than at 
the transplanting and harvesting stages.
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(8) Threshing/ Winnowing, and Hauling
The final stage of operations in Chiangmai1s transplanting culture 
consists of threshing, winnowing and hauling produce to the granary.
The operations of threshing and winnowing take place exclusively on a 
threshing floor or talang (talang ti khao) prepared on a relatively 
higher and completely dried part of the operating plot. None of the 
production processes of rice cultivation are carried out in the 
compound of the farm house in Chiangmai village. While drying and 
bundling are proceeding, the preparation of the threshing floor must 
be completed by one or two members of the household. A piece of dried 
land of around 5-10 wa (10-20 m) square is cleared and the remaining 
stubble and leaves are completely removed. After being soaked with 
water for a night it is trampled over with bare feet or by a buffalo 
to smooth it and then levelled with a wooden scraper (mai tarn ta).
After the floor has been left to dry for half a day, buffalo manure, 
in many cases purchased from buffalo raising households, is mixed 
with water and spread over it to fill up the surface completely. Thus 
a piece of ground which may be uneven or cracked can be improved, after 
which it is left to dry for about four days before being ready for 
threshing. This technique for preparation of the threshing floor is 
quite similar to that which prevails in Ayutthaya village and elsewhere 
in both Intermontane Basin and Delta farming regions.
On the threshing floor thus prepared, the threshing operations 
or ti khao usually start at 6 or 7 pm in the cool evening air and last 
up to midnight. Several men and women, including wage labourers, 
hold a bundle of sheaves over their head and beat it down on the floor 
to thresh out the grain. To hold it they preferably use a holder 
called mai hip khao, which is made of two bamboo sticks 60, to 80 cm
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long with a string of 50 cm connecting the ends. Each bundle is 
threshed by beating twice or three times and then the grains still 
remaining on the sheaves are finally removed by beating with a sort 
of broom made of coconut palm fronds (dpk bapao). The threshed grains 
are gathered up, using a wooden scraper, into a pile on the floor.
The winnowing operation (fat khao) may take place on the same 
floor the following morning, mainly carried out by family labour.
The traditional method of winnowing with a couple of fans is still 
predominant, as commonly practised in most of the Intermontane Basin farming 
region. No winnowing machine, whether hand-driven or power-driven, 
which has been quite popular in the Delta for many decades, can be seen 
in Chiangmai village. Instead while one man tosses the grains up to 
about 4 m high from the ground using a wooden spatular or phak £ho khao, 
two other men or women with a couple of winnowing bamboo fans (kawi khao) 
make a wind to fan away chaff and dust from the falling grains. This 
simple method of winnowing is repeated many times until the grains are 
satisfactorily cleaned.
The grains of paddy thus cleaned are ready for storing or 
disposal. Before the produce is carried to the household rice barn, 
in the case of tenants, this is the time to measure the total production 
by use of a measuring bin containing 20 litres (thang tuang khao) and 
to pay the rent in kind to the landlord on the spot according to the 
previously contracted rate. The landlord's share is customarily 
hauled to his granary by the tenant first. He can then haul the rest 
to his own rice barn by his own or hired ox-cart. In his farm compound, 
he then completes his payments in paddy, as well as those in cash, of 
buffalo rent and of wages to the rural labourers and others who lent 
him a hand in various stages of cultivation. In most cases of share-
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cropping or yia na pha koeng, the tenant, may have to pay as much as 
half his total production after deducting buffalo rent and seed require­
ment. Such a procedure after winnowing has finished is basically the 
same in all categories of operating household.
Throughout threshing and winnowing the regular farm workers of 
the household are always at work and its marginal labour is also 
effectively mobilised in casual tasks. It is, however, most character­
istic at this stage that most households hire a number of young people 
of about 20 years of age, particularly for threshing. The operation 
has long been carried out almost entirely by these younger people, 
hired on a cash basis, and co-operative labour, which is still actively 
utilised at other stages, performs here only minimal function. These
young men and women called dek Shang ti khao, or ’minors hired for 
2 8
threshing paddy' are normally provided food and drink, in addition 
to a wage in cash, by the host household. This particular form of 
employment which is practised only in the threshing operation has also 
particular social implications. The threshing operation lasting till 
midnight seems to be not just work but a special time and place for the 
mixing of work with social intercourse, particularly courtship, among 
the young participants. On every plot it is possible to detect a 
festive nature to the threshing which brings to an end the year-long 
process of cultivation. To this particular form of labour utilisation 
and its social implications we shall return in Chapter VIII.
3. Broadcast-sown Cultivation in Ayutthaya Village
As we have already seen in an earlier section, broadcast-sowing 
is overwhelmingly predominant throughout the Tontan field, except for 
a small area of early season cultivation using transplanting introduced
373
in the early 1970's. In Ayutthaya village and the adjacent areas in the 
Retarding Basin of the delta, broadcasting has been almost the only 
feasible method of cultivation throughout history, and the technology 
of broadcast-sowing practised in the village since the turn of the 
century is basically similar to that prevalent throughout the Delta 
farming region, though variations in detail are observable. In the 
ecological and technical context of the Chao Phraya delta, it can be 
characterised by the cultivation of late varieties of rice by direct 
sowing,mainly dependent on monsoon rainfall during the first half of the 
cultivation period and subsequently upon inundation. It also tends to 
be practised as an extensive method of cultivation over relatively 
large operating areas.
This method of cultivation is thought to have been applied,
alongside the transplanting method, in considerable parts of the upper
delta throughout the Ayutthaya period (1350-1767 A.D.). During the
seventeenth centry, some contemporary sources in western, Chinese, and
Japanese languages recorded broadcast-sowing around Lopburi and the
29
capital of Ayutthaya. Taking into consideration the physiographic 
and hydrological conditions, it can be safely assumed that both methods 
of cultivation were equally prevalent over the upper delta, the 
Depression Belts and some parts of the Old Delta Proper up to the mid­
nineteenth century. The rapid and large-scale expansion of broadcast- 
sown fields or na wan, however, appears to be a result of the reclama­
tion boom since the late nineteenth century. It is worth noting that 
broadcast-sowing cultivation is not a primitive form of rice culture 
but a highly efficient and rational form of adaptation to the deltaic 
environment exposed to uncertainty of rainfall and inundation. With a 
relatively less labour-intensive nature and a relatively low degree of
374
land improvement/ it has remained quite popular as one of the most 
efficient forms of peasant technology up to the present.
Since it has been practised for many centuries, rice cultivation
in the Delta region has a rich technology. According to the traditional
classification, there are two major categories: na suan, or literally
30
garden rice field, and rna muang, or local rice field. The na_ suan 
field was normally cultivated by transplanting under favourable water 
conditions and na suan rice was believed to be of better quality and 
especially suitable for export (Child, 1892: 146; Suvaphan, 1927: 2-3). 
T^e miiang field was cultivated exclusively by broadcast-sowing mainly 
in low-lying areas subject to prolonged deep flooding. Having a shorter 
grain and being inferior in quality for export, na muang rice is likely 
to have been mainly assigned to domestic consumption and a great many 
people actually prefer it to na suan rice (Suvaphan, 1927: 6).
This classification of riceland, however, has recently fallen 
into disuse. The old terminology has been commonly replaced by more 
appropriate agronomical terms: na_ dam or transplanted field and na wan
or broadcast-sown field, both of which are directly suggestive of the 
respective cultivation methods (Graham, 1924: Vol.2, 9). The peasants
in Ayutthaya village also often speak of na fang lpi in favourable terms 
to indicate their broadcast-sown fields, as distinguished from na dam 
practised in the small portion along the Khanomchin canal. The na fang 
lpi, which literally means the field of floating paddy stalks, 
originally derived from a legal term for riceland taxation in the pre­
modern period. As many historical materials suggest, na fang lgi was 
newly exploited riceland on which the riceland tax (kha na) was levied 
only when the area was actually cultivated during the year, while na 
khu kho, the first grade riceland under continuous cultivation was
375
31subject to payment for the entire area whether it was operated or not. 
This pre-modern classification is rarely used in application to the 
present riceland. Only the word na fang l<?i is still alive to imply 
the traditional broadcast-sown fields of the village, though it has no 
longer legal implications, but just means na wan as distinguished from 
na dam.
In the village context three terms, na muang, na fang Igi and 
na wan, can all still be heard , signifying broadcast-sown plots
32among peasants, though the use of na muang is beginning to disappear. 
Despite the fact that these terms imply different ways in which broad­
cast-sown fields are distinguished from transplanted fields, at 
present they all signify the broadcast-sown field itself, in which the 
traditional technology has survived under the almost immutable conditions 
of the delta.
(1) Selection of Varieties
All varieties grown in the broadcast-sown fields of the main 
season are without exception indigenous photoperiod-sensitive non- 
glutinous varieties with a quite long duration of growth varying 
between 170 and 250 days, as shown in Table 35. In contrast to 
Chiangmai village, the peasants concentrate only on non-glutinous rice 
both for sale and for home consumption. These varieties all have high 
photoperiod-sensitivity and, in particular, three popular varieties 
which are harvested from January through to early February are considered 
to have extremely high sensitivity. Since they have fixed dates of 
flowering and ripening, every peasant is always aware of the approximate 
harvesting period of each variety. Regardless of a considerable range 
of sowing period (1 May- 1 August) owing to the uncertainty surrounding
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the onset of the monsoon rainfall, the date of harvest of these 
varieties can be forecast accurately. Through selection of the 
variety, the peasants thus are able to anticipate the date of harvest 
and set a time schedule for the entire course of cultivation, in the 
same way as practised in Chiangmai village.
Ayutthaya's peasants, as in the case of Chiangmai aiid elsewhere, 
though not so frequently, refer to a threefold classification of 
seed variety: khao bao (early variety), khao klang (medium-term
variety), and khao nak (late variety). However, this type of classifi­
cation is essentially a relative and local one, all the varieties 
having such a late maturation time as to be uniformly termed 'late 
varieties' and some of them could even be termed 'extremely late 
varieties' by reference to all other varieties cultivated in this 
country.
On the other hand, there is another twofold classification
frequently found among the peasants of Ayutthaya village, this with
respect to the growth habit of seed variety. This classification
divides the rice into: khao khun nam or 'floating rice' and khao mai
33
khun nam or 'non-floating rice'. Four varieties with extremely late 
maturation time are here identified as khao khun nam, while others are 
khao mai khun nam.
As noted in much of the agronomical literature, 'floating rice'
grows, at the internodes of the plant, to keep pace with the rising
inundation, and its stem may attain a length of up to five or six metres
34in order to keep the tip of the plant above water. Khao khun nam 
has a striking habit which leads to its name of fang lpi or floating 
paddy stalks, growing as it does in a rather zigzag fashion under the water 
and with its tip and some leaves lying on the surface. The growth rate of
378
internodes attains about 5 cm per day, and sometimes 10 cm per day is
recorded (van der Heide, 1903: 47? Grist, 1975: 141? Kaida, 1978:
241). According to the peasants' observation of the plant, khao khun
nam must have at least four leaves including the uppermost leaf, or
bai tat hang plathu (leaf of halved thu fish tail) always remaining
35
above the rising level of the flood water. These striking habits 
of khao khun nam and its associated cultivation methods were already 
vividly recorded in Japanese and Chinese sources of the seventeenth 
century onwards for the deep inundation areas around the city of Ayutthaya.
On the other hand, hao mai khun nam cannot survive in extremely 
deep inundation, for its panicle is submerged under water. These non­
floating varieties are also called khao kiao kan nam, or rice to be 
harvested in the water, because they must be harvested in the still 
inundated fields, even using boats, before flooding subsides completely.
The twofold classification of khao khun nam and khao mai khun nam 
(or khao kiao kan nam), though being a local one, is effective in 
indicating the water conditions needed for the different varieties.
Pour khao khun nam varieties with floating habits and extremely late 
maturation time are adopted in most of the area of the Tontan field 
which is subject to prolonged deep flooding? in the 1974-75 cropping 
season 35 out of 43 households operating broadcast-sown plots made 
these four varieties their first choice, as shown in Table 38. In 
particular, phuang nak and phuang klang, to be reaped in January and 
late December respectively, have been most popular for many decades, 
mainly due to their stable yields on the plots with the deepest 
inundation water. In these plots water shortage in the first half of 
the cultivation period and deep water in the latter half are such 
crucial conditions that the peasants have no alternative but to select
379
the khao khun nam varieties. Early harvesting which may enable the 
peasants to dispose of their product to the market or to secure their 
home consumption rice earlier in the season seems to be absolutely 
impossible.
On the other hand, 8 out of 43 households had khao mai khun nam 
varieties as their first choice in slightly more elevated plots where 
the water level is not so deep throughout the cultivation period.
These varieties, which normally attain moderate and stable yields 
similar to those of khao khun nam, are adopted mainly for their earlier 
harvesting time in early to middle December. Despite the fact that 
the peasants must harves t these varieties before the flood water is 
completely drained, they are planted in rather elevated areas. 
Nevertheless, they seem to offer attractions to the peasants who are 
tempted to obtain earlier harvests. We have to note, however, that the 
khao mai khun nam varieties can be adopted successfully only within a 
limited number of plots close to the KhanomShin canal.
It is thus obvious that the selection of seed varieties is 
primarily and strongly governed by water conditions, above all the depth 
of inundation water, varying between 70 and 170 cm deep. In addition to 
this extremely vital factor, selection of varieties also takes into 
consideration the balance between market disposal and home consumption. 
In contrast to Chiangmai village, the 44 operating households of 
Ayutthaya village all sold the greater part of their paddy production 
after the harvest of the 1974-75 cropping season. Out of this number 
34 households were also able to reserve some proportion of their home 
consumption needs, the rest disposing of their whole product on the market 
immediately after harvesting, leaving only a small quantity for 
seed for the next year. The latter are mostly tenant households who
380
are compelled to do so in order to obtain cash income to meet the
increasing expenditures including land rent and debts, and as a
consequence they have to purchase milled rice for daily consumption
throughout the year as in the case of most rural labourers. In
general, not only the tenants but most operating households seem to
be inclined to sell their products as early as possible, mainly in
January, in order to complete payment of their production costs and to
obtain cash for consumption expenditure. Only a few households operating
larger holdings are able to store a part of their production for sale
36at later stages when prices are rising, mainly in April and May.
Under such circumstances many households tend to select, in 
addition to their first choice variety, one of the khao mai khun nam 
varieties as second choice for a smaller part of the holding, unless 
it is located entirely in the deepest depressions. The plots near the 
Khanomchin canal contain, in many cases, both depressions and relatively 
elevated portions where inundation water normally reaches less than 
120 to 130 cm deep. This is partly because a single plot extends over a 
broad area, and partly because the land is insufficiently levelled, thus 
allowing varying elevation within a single plot. In these plots the
peasants may deliberately select a second variety of khao mai khun nam
/
for a smaller portion of the holding,with the expectation of earlier 
harvest in December, while the other larger portion may be put under 
their first choice variety of khao khun nam for later harvesting in 
January. The harvest of the former may be first put on the market in 
January in response to an urgent need for cash income, while the latter 
may be sold subsequently. Thus, Ayutthaya1s diversification, which is 
basically derived from risk aversion and labour spread in the harvesting 
time, has a strong relation to the ecological conditions of each
381
operating plot. The diversification technology based on different 
maturation time is apparently similar to that practised in Chiangmai 
village where it primarily aims at providing subsistence during the 
period of food shortage. In Ayutthaya village, however, it also 
relates to some extent to considerations of earlier market disposal 
of production under the increasing necessity for cash in the household 
economy.
Given the long involvement in the rice market economy, the rice 
produced by Ayutthaya*s peasants has always had two ends: as a commodity 
with exchange values, or khao khai (rice for sale) and as rice for 
home consumption with use value, or khao kepwai kin. As a market 
commodity, in general, the broadcast-sown varieties used in the village 
are not of particularly high market quality. However, the peasants 
well know that in order to secure stable yields under the existing 
water conditions, they have no. alternative but to select the khao khun 
nam and khao mai khun nam for ecological reasons. On the other hand, 
the cooking and eating quality of these varieties is said to be fairly 
satisfactory for daily consumption. As we have seen earlier, however, 
some operating households, mainly tenants, have become unable to reserve 
any of their own khao kepwai kin, disposing of the whole product 
immediately after harvesting. For them, the rice they produce is 
nothing more than a market commodity.
(2) Two Types of Land Preparation and Sowing.
In Ayutthaya village, broadcast-sowing can be divided into two 
types according to land preparation and sowing closely related to the 
water conditions in the plots at the beginning of the rainy season. In 
the dry field plots, the dry sowing method, or samruai, is employed,
382
while in puddled plots where there is access to water, the wet sowing
37
method, or phploei, is to be found. The samruai method is usually 
practised by sowing the ungerminated seed on the plots in which the 
soil is adequately moistened during the preliminary ploughing period.
The area adopting this method is quite large, amounting to 85 per cent 
of the total cultivated area (Table 33). Atlhough the phploei fields 
are also broadcast-sown, their appearance resembles paddy fields 
cultivated by transplanting. This is because the germinated seeds are 
sown in puddled plots resembling the nursery bed of transplanting. In 
many cases, because phploei plots are in low-lying swampy land, the 
plots are in a flooded condition during land preparation in April and 
May. The plots in which the phploei method is employed occupy only 
five per cent of the total area operated.
Figure 34 is a cross-section from the Khanom&iin canal to the
Rang Khok, showing the relationship between the distribution of the two
types of cultivation and the local relief. From the area of elevated
levee along the canal, the terrain gradually slopes downwards towards
the Rang Khok with some depressed pockets. Apart from the transplanting
plots stretching no more than 200 m away from the canal bank, the
samruai plots are predominant throughout the entire area, but everywhere
there are phploei plots scattered in depressions where the level of
ground water is relatively high and where puddles can be seen in the
early and late rainy season. In many cases, a kind of reed, kok
38
samriam (Cyperus digitatus) grows in such depressions. These
depressions provide good bathing places for buffaloes during the period
of water shortage, and during the period of flooding in the rainy season they
39
function as drainage channels. The depth of water in November is 
around 100-130 cm on the samruai plots, while it attains 150 cm or more
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in some depressions of the phyloei plots.
(3) Land Preparation
For both samruai and phploei methods the first rains are awaited
and ploughing commences traditionally using a wooden plough drawn by
40
one or two buffaloes. Buffaloes have provided the motive power for 
a long period, but since the late 1960's farm machines have increasingly 
been in use while ploughing with buffaloes is now disappearing. As 
shown in Table 36, though power devices such as tractor and power 
tiller are widely used in land preparation, buffalo ploughing was still 
practised by a considerable number of households in the 1974-75 
cropping season. As none of the villagers owns a large tractor, 
mechanised ploughing is done by tractors hired from villages in the 
same district and even from as far as Amphoe Bang Pa-in to the south­
east. In normal cases, the large tractors are hired on contract to 
plough a specific area. In addition to large tractors smaller power
41tillers are coming into wide use and are owned by several households.
Large tractors are employed only when extensive areas of samruai plot
have to be prepared. The smaller devices, by contrast, can be utilised
at every stage of land preparation and even in puddled plots for phploei
broadcast-sowing and for transplanting. The recent use of machinery in
land preparation greatly helps to shorten the period of ploughing; a
tractor can cultivate a one rai field in half an hour and a power tiller 
42
in.an hour, while buffalo ploughing takes a whole day or approximately 
six or seven hours work for the same area. Moreover, tractor and power 
tiller ploughing enable the peasants to begin cultivation earlier than 
the traditional buffalo ploughing. Peasants relying on buffalo must 
wait for the first monsoon rainfall to soften the solid surface of the
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clay soil before ploughing is possible. Power devices/ however, need 
not depend on the unreliable rainfall, and can be used to start land 
preparation at any time.
In buffalo ploughing of the samruai plots the traditional task
of land preparation is divided into three parts: the rough-ploughing
(thai da), cross-ploughing (thai prae) before sowing, and the cover-
43ploughing (thai klop) to cover the sown seeds with soil. The rough-
ploughing is done so as to throw up the soil in ridges and weeds which
are turned over are allowed to rot and fertilise the soil. After
rough-ploughing the plots are left alone, normally for two weeks, but
occasionally for four or five weeks, and are then cross-ploughed in
order to turn the ridges over again. If done by draught buffalo for both
ploughings, the plots must be moistured by rainfall and are normally
ploughed to an average depth of 4 niu (10 cm), driving the buffalp
round to the left. The depth, ploughed is almost the same as attained
by buffalo ploughing in Chiangmai village. The main purpose of both
ploughings is to simultaneously weed and loosen up the soil. The long
interval between rough-ploughing and cross-ploughing can be regarded as
one of the major means of weeding in the land preparation stage. However,
it appears not to be very effective under the conditions in which the
plots.are, in most cases, not submerged due to the still inadequate
rainfall at this period. Moreover, harrowing, or khat, which is still
44commonly observable elsewhere in the Delta farming region, has 
recently fallen into disuse in the land preparation stage of most 
samruai plots. Again, there are some plots where the cross-ploughing, 
traditionally done before sowing, is now omitted. This seems to be 
mainly because of the recent introduction of weedkillers since the 
early 1970's, removing the need for these traditional weed controlling
387
practices in land preparation.
The land preparation of the phploei wet sowing plots starts
with ploughing in the puddled soil. Under this method, because of
flooding at the beginning of the rainy season, large tractors cannot
be used and buffaloes or power tillers are used instead. From ploughing
through harrowing to levelling, the land preparation of the phploei
method is the same as that for transplanting. The rough-ploughing is
done in plots on which the water depth is kept at approximately 3-4
niu (7.5-10 cm). Since the standing water restrains weeds from growing,
cross-ploughing is often omitted in these phploei plots. This is
followed by harrowing twice or three times in order to remove weeds
and break down lumps of clay, so as to obtain a fine mud three or four
days before sowing. On the day of sowing, after water is drained off
by scooping baskets (chong long) or power pumps, the plots are harrowed
until level. After this, the surface is finally smoothed with a log
of 1.5-2.0 m attached to the harrow and some small ditches are
45
made in order to facilitate drainage.
In both samruai and phploei methods of land preparation, the 
number of working days per unit area have recently been reduced mainly 
due to the wide prevalence of mechanised ploughing and partly to the 
introduction of weedkillers. In buffalo ploughing the average time of 
operation is 1.2-1,8 days/rai for samruai plots and a maximum of 
approximately 2.0 days/rai for phgloei plots, which represent a 
considerably lower labour intensity, compared to the 2.6 days/rai in 
Chiangmai's transplanting culture. This indicates that the traditional 
operations of land preparation in Ayutthaya's broadcast-sown fields are 
of lower labour-intensity so as to complete the cultivation of a 
relatively large area. Like Chiangmai's peasants, regular farm workers,
388
mostly the men within a family, are mainly responsible for the tasks 
in land preparation, and wage labour has not been popular at least in 
traditional buffalo ploughing. Against this traditional pattern of 
labour utilisation, however, the recent faming mechanisation has 
brought about a significant change. Since large tractors hired from 
outside the village are driven by a tractor's owner on a piece-work 
basis, the operating households leave the work to him. Smaller power 
tillers owned by peasants inside and outside the village are also 
widely hired either on a piece-work basis or without the services of 
an operator. All these recent practices of mechanised land preparation 
not only reduce the input of domestic labour but result in an increasing 
cash outlay in production as seen also in the later stages of cultivation.
\
(4) Sowing
In samruai plots a peasant has to be ready for sowing while the
cross-ploughing is in process. Although when seeds are sown the surface
of the soil may be quite moist, puddling is not suitable for the samruai
sowing. Dngerminated seeds kept since the previous harvest are put in
a woven bamboo basket (krabung), which is hung from the peasant's
shoulder by strings. He walks forward, throwing up a handful of seed in
the air. The average rate of seeding is two thang (40 litres) or about
20 kg per rai (125 kg/ha); this is four times the rate of Chiangmai's
transplanting method and twice that of transplanting in Ayutthaya.
This figure thus represents a quite high rate of seeding, even when
46compared with the same dryland sowing in other countries.
Immediately after sowing, or at least within a few days, cover- 
ploughing is performed to turn the seeds under. Some peasants harrow 
the sown plots as a substitute for cover-ploughing. These operations
389
after sowing are usually done by buffalo or small power tiller/ even 
though a large tractor may have been used previously in preparing 
the land in the same plot. A large tractor would be too heavy to do 
such a delicate task after sowing.
In phyloei plots, on the other hand, sowing and related operations
are apparently similar to those of nursery culture in the transplanting
method. Three days before sowing, seeds are soaked overnight in water
contained within an earthen jar (ong) and are then transferred to a
woven bamboo basket (krabung) or round bamboo crate (kheng) covered
with straw and kept in a cool place for two days. After being
sprinkled with water twice a day, the seeds sprout with a primary root
of about one centimetre and are then ready for broadcast-sowing. The
germinated seeds carried in a krabung are sown on the fine mud already
prepared with the sower moving carefully backwards. The average rate
of seeding is two thang (40 litres), the same rate as under the samruai 
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method. As m  the case of the nursery bed, the water level in the 
phyloei plots must be carefully controlled. In particular, for about 
ten days immediately after sowing, water should be kept off the phyloei 
plots. When the water level rises because of rain, the peasants must 
quickly drain out the water. After the plants take root, their survival 
in flood water is assured and the plots may be left alone to be exposed 
to the encroaching inundation from August onward.
It is obvious that the tasks of sowing in Ayutthaya"s broadcast- 
sowing culture, whether by samruai or by phyloei method, require less 
concentration of labour than in any transplant culture in which the 
laborious nursery culture must be practised. In most cases sowing can be 
accomplished within one or two days, though continuous care is required 
in the phyloei plots. If any particular skill is required in sowing,
390
the most important may be to adjust the timing of sowing to the 
coming monsoon rains, especially in the dryland sowing of the samruai 
type. All the tasks in and after sowing are generally accomplished by 
regular household workers, both men and women, and wage labour is 
rarely seen at this stage.
(5) After-cultivation
After sowing the typical broadcast-sown plot receives little
attention, apart from some weeding. Although some weeds are turned
over and left to rot during the land preparation stage, every plot
48becomes full of varxous kinds of weeds a few weeks after sowing.
Traditionally removal of weeds has been carried out by hand in the
period up to mid-August by which time the plants have rooted strongly.
During hand weeding, peasants sometimes replace the young rice plants
if they discover thinly planted portions of the plot, transplanting
49
young plants from more densely growing areas. Although hand weeding 
is still occasionally practised, weedkillers are now widely applied in 
both broadcast-sown and transplanted plots. In 1975, herbicides were 
used by 36 households or 82 per cent of the 44 operating households 
of the village. Peasants can purchase herbicides from Ban Phaen 
Agricultural Co-operative or from suppliers at Ban Phaen, and can 
easily apply them to the fields with a sprayer. Application of herbicides 
is normally made immediately after the young plants take root in July 
or August, and seems to lighten the task of hand-weeding to a certain 
degree.
In addition to herbicides, pesticides have recently come into use 
in the broadcast-sown plots. Especially popular are pesticides to
50control land crabs (pu na) which inflict serious damage on young plants.
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Although peasants cultivating transplanted plots are familiar with 
the application of fertilisers, the use of fertiliser was not 
observed in either samruai or phyloei broadcast-sown plots. As 
widely observed in the Chao Phraya delta, application of fertilisers 
is in fact impossible in broadcast-sown fields subject to deep flooding. 
The recent widespread use of industrial outputs such as herbicides and 
pesticides very probably began in 1970 or 1971, together with the 
introduction of improved rice varieties for early season cultivation.
In broadcast-sown plots, aside from these tasks in application 
of herbicides and pesticides, little is done for a long period until 
harvest time when the flood water subsides in December. All the tasks 
of weeding and pesticide application are normally carried out within 
a few days in July or August by regular household workers.
(6) Harvesting
By harvest time, in December, January and early February, most of
51
the paddy stalks exhibit lodging. Ayutthaya's landscape in harvesting 
season is quite a striking one in which the extremely long stalks, 
reaching sometimes more than 5 m, fall one upon another on the low- 
lying fields as far as the eye can reach. In the 1974-75 cropping 
season, harvesting continued from 5 December up to early February. 
Although the sluice-gates at the mouths of Khanomchin canal are opened 
to facilitate drainage of the Tontan field, water still remains in 
many plots until the end of December. Thus, some varieties of khao mai 
khun nam (or khao kiao kan nam), which ripen in December, must be 
harvested in the water, using boats for hauling harvested stalks. This 
is followed by harvesting of varieties of khao khun nam or 'floating 
rice' in the almost dried plots.
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The stalks are cut off at an extremely high point about one
s<?k (50 cm) from the ear in a scooping motion with a deep curved
52
sickle peculiar to the Delta region. It is said that such short 
stalks can easily be carried on a pole (khan lao) . In floating 
varieties and other late varieties with a strongly pronounced shattering 
habit, even a light contact with the ground will cause the grains to fall.
As far as the harvesting technique is concerned/ there is no basic 
difference between the samruai and phgloei methods.
In the course of broadcast-sown cultivation/ the single labour 
peak demand comes at harvest. This is in contrast to the transplanting 
method/ where there is another labour peak at uprooting-transplanting 
stage. In order to meet the intensive labour demand in harvesting
a relatively large area, most households must depend on outside labour
resources to supplement the domestic labour supply. In addition to 
the regular household workers/ old-aged people and school children in 
the household tended to be utilised, at least until the late 1960's, 
but they have recently become substituted almost completely by wage 
labour. Traditional co-operative labour has also declined significantly 
in strength,- with a few exceptions practised between close kin groups, 
rather more rapidly than elsewhere in the Delta farming region, having been 
mostly replaced by wage labour since the late 1950's. As will be 
shown in the next chapter, labour mobilisation at this crucial stage 
of Ayutthaya's broadcast-sowing culture currently exhibits a striking 
contrast to that in Chiangmai village where co-operative labour arrange­
ments still have a significant role.
(7) Drying, Bundling and Hauling
The harvested stalks are usually left on the ground to dry out in
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the sun for two or three days. Where the ground is still wet, the 
stalks are carefully laid on the lodged stubble to dry. Harvested 
and dried in the sun, the paddy stalks are then normally bundled
stalks are left to dry. In some plots which are still wet, there
in the case of khao mai khun nam harvested in water, the cut stalks 
have to immediately be hauled by boat to dry ground in the farm 
compound. In normal cases, the bundled sheaves are set over carrying 
poles (khan lao) and brought out to the roadside by male peasants.
These sheaves are then taken to a threshing floor prepared in each 
farm compound by traditional buffalo cart (lp_ luan) or by small cart 
attached to a power tiller. Before the completion in 1973, of the road 
crossing the Tontan field, the peasants used to haul their sheaves 
directly from the plot to the threshing floor by traditional sled or 
luan drawn by a buffalo on the lodged stubble.
In any case, the haulage of huge quantities of sheaves from the 
large fields is really a major task requiring greater labour than in 
the narrow valley of Chiangmai village. The peasants have to haul 
their harvests by boats, sled or carrying pole for as much as 2 km or 
more from the remotest plots. Both bundling (hop khao) and haulage 
(kheng khao) are chiefly done by household labour, but some rich house­
holds have come to use wage labourers particularly those living within 
the village. In haulage many households use their own tools and 
vehicles, but some again depend on hired vehicles.
with dried leaves of kha (jh^perata arundinacae) in the plot where
is, however, nowhere to dry and bundle in the plots. Particularly
(8) Threshing and Winnowing
The final stage of Ayutthaya's broadcast-sown culture comes with 
threshing and winnowing held usually on a threshing floor in the farm
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compound. In contrast to Chiangmai, the final operations are all 
completed after the harvest has been hauled into the dry farm 
compound. This is mainly because most low-lying plots with their 
bulk of stubble remaining, which may not be completely dried up, are 
unlikely to provide a suitable space for these operations. With most 
of the household labour force continuously involved in a series of 
tasks after the start of harvesting, the preparation of a threshing 
floor, or lan nuat has to be completed before or around harvesting 
time. These techniques in preparation of a threshing floor are 
fundamentally the same as those practised in Chiangmai village.
The sheaves are loosened and spread around in a large circle on 
the threshing floor using a straw hook (khan chai). This work is 
called tok khao. In the traditional method, several buffaloes are 
tied to a pole usually set in the centre of the floor and threshing is 
carried out by these animals trampling over the sheaves. In former 
times, buffaloes were exchanged between households in the same way as 
labour exchange in harvesting, but this practise is now declining.
At present, in place of buffalo threshing, rented power tillers are 
increasingly used to run over the stalks and thresh out the grain. In 
1975 about half of the operating households used a hired power tiller 
for threshing. While the tiller or buffaloes work over them, the stalks 
are raised and turned over by using straw hooks,until the threshing is 
completed. The grain is finally gathered up using a wooden scraper.
After threshing has continued for a few days, a winnowing 
machine or khruang si fat, run either by hand or power, is used to 
separate the chaff and undesirable dust from the grain. Before 
the introduction of the winnowing machine in the 1950's, a much more 
simple method of winnowing which is accomplished by the wind and by
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shaking a bamboo winnow (kradong) had prevailed as in Chiangmai village.
By contrast to Chiangmai village, soon after winnowing work has
finished, most households seek to dispose of their production for
sale in January and February, as we have seen already. A number of
rice traders or phpkha rapsu khao come aboard cargo boats to buy the
harvest directly from farm compounds along the Khanomfihin canal and
transport paddy for sale to rice millers operating along the Npi river
at Ban Phaen, Sikuk and £hao Shet.^ Most households are likely to
sell out the bulk of their product to these traders in this period in
order to obtain the necessary cash income to complete various payments.
Since land rent is normally to be paid in cash immediately after the
completion of production, the tenant and part tenant households have
to sell the harvest as soon as possible to complete payment/ which
accounted for approximately 25 per cent of the gross product in the
54
1974-75 cropping season.
Throughout the operations of threshing and winnowing regular 
household workers are.always the major labour force, and old people 
and children are, when necessary, assigned to lighter tasks. Wage 
labour has, however, become popular, but particularly in the rich 
households. It is a notable feature, however, that co-operative 
labour which has declined in most stages of production still exists 
to some extent in these final operations. Particularly among the 
upper land tenure groups, there is mobilisation of co-operative labour, 
though on a quite small scale and between close kinsmen. Co-operation 
at this stage, in many cases, involves renting of equipment such as 
power tillers, winnowing machines, and even buffaloes, as well as the 
labour contribution. This is in marked contrast to Chiangmai1s opera­
tions, especially in threshing, where manual work takes place on a large
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scale under a particular form of wage labour in a somewhat festive 
atmosphere.
4. Conclusions
In this chapter, we have focused on the description of the complex 
processes of farming which are currently practised in contrasting 
ecological contexts. In any description and analysis of types of 
cultivation, it may be shown that farming operations are essentially 
a consistent and systematic process, consisting of a series of inter­
related operations and techniques. There exists no isolated technique 
or operation which is conducted arbitarily in the course of any'types 
of cultivation. Moreover, each process of farming is closely linked 
with various environmental factors, particularly with water conditions, 
and has socio-economic and cultural implications. In the preceding 
pages, we have divided the faming process into several basic stages 
in terms of major .operations and growth of plant, for analytic convenience. 
Each stage of faming operations consists of a set of tasks which must be 
performed in sequence, as uprooting of seedlings is immediately 
followed by transplanting, and as ploughing is a prerequisite, with a 
certain interval, for harrowing. The process of faming is, for 
peasants, a long one, requiring the successive completion of many 
stages each composed of a set of sequential tasks before they finally 
gain their products.
The basic stages of rice cultivation in the two villages under 
comparison can be summarised as shown in Table 37. The initial stage 
we call 'selection of seed varieties' involves no actual cultivation 
operations, but constitutes an individual process of decision-making 
performed by each operating household during the off-season before
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commencing cultivation. In this initial stage the peasants make a 
series of major decisions regarding the cultivation, in which selection 
of seed varieties is most crucial, governing the entire process of 
operations to be undertaken within the given ecological context.
At the same time, the selection reflects to considerable degree the 
nature of peasants' domestic economy, indicating their production goals.
In selection of seed varieties, though many variables might 
be taken into account, above all maturation time and adaptability to 
particular water conditions seem to be of fundamental significance in 
both cultivation methods. In addition to this, the different 
maturation times of various varieties allow different times of harvesting 
and consequently of consumption and selling. There can be seen a marked 
preference, common among many peasants, particularly poor peasants of 
the two villages, for those varieties with an earlier maturation time, 
if ecological conditions allow. In this, however, contrasting economic 
orientations can be detected between the peasants of the two*, the 
choice of Chiangmai1s peasants clearly relates to subsistence, while 
Ayutthaya's peasants give some consideration to early disposal of their 
products to the market. Such contrasting aspirations can be observed, 
explicitly or implicitly, between the two villages throughout the 
initial decision-making and subsequent stages of operations.
There can be seen considerable differences in tasks between the 
two methods of cultivation throughout the stages of cultivation, 
particularly in the first half of the cultivation period up to harvest. 
There is little doubt that these differences are primarily attributable 
to the different hydrological conditions pertaining to each locality.
The elaborate and repeated work of land preparation, sophisticated 
nursery culture and conscientious work of transplanting, which are all
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essential technical elements in Chiangmai's transplanting culture, 
are only possible through the well-maintained irrigation system of 
miiang fai. On the other hand, the more extensive techniques of land 
preparation, direct sowing of seeds on the main plot and the complete 
lack of the transplanting stage are the central technical character­
istics of Ayutthaya's broadcast-sowing cultivation, which is a 
rational response to extensive cultivation with a total reliance on 
rainfall and natural deep inundation.
It is worth noting that these radical contrasts in the techniques 
of cultivation are mainly concentrated at land preparation and in a 
few subsequent stages which correspond to the vegetative growth period 
of the plant. During the generative growth period after the plant has 
finished tillering, in the last months before harvesting and in the 
subsequent operations to the end of the production cycle, there are few 
fundamental differences between the two. It is water availability and 
its associated physical and socio-economic conditions during the early 
period of cultivation which result in the differentiation of the two 
methods. However, even in the subsequent stages, there are detailed 
technical differences, reflecting the ecological and socio-economic 
conditions of the two villages.
With respect to tools and equipment used in the course of 
operations the contrasts between Chiangmai and Ayutthaya have become 
increasingly evident in recent years. Chiangmai's transplanting culture 
has retained its traditional plough agriculture, with its widespread 
use of the wooden plough with iron coulter and the harrow drawn by 
buffalo and a set of simple tools. Most traditional tools have 
not changed for many decades and are made by the peasants themselves 
of wood or bamboo, though some of them have parts of metal. Most raw
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materials are generally accessible to all the peasants, but the metal 
elements must be purchased outside the village. With such relative 
self-sufficiency of tool supply/ only two items, i.e., the buffalo as 
motive power and the ox-cart as a means of haulage,can be regarded as 
major capital investments for operating households.
On the other hand, Ayutthaya's broadcast-sowing culture which 
had long been carried out basically under the same conditions as in 
Chiangmai, already began to use labour-saving machines, such as locally 
manufactured winnowing machines (khruang si fat) in the 1950's.
Mechanical land preparation and threshing by tractor and power tiller 
began to appear in the 1960's and application of herbicides and 
pesticides has become steadily prevalent since the early 1970's.
With increasing involvement in mechanical farming and with a wide use of 
industrial input, Ayutthaya's farming technology has recently undergone 
a radical change towards more capital intensive agriculture. In 
contrast to Chiangmai's farming, power devices are only accessible to 
a few operating households, and hiring devices results in increasing 
cash expenditure in production. Moreover, it should be noted that the 
recent widespread use of power devices in land preparation and threshing 
does not appear to be directed towards bringing about an increase in 
production at least where broadcast-sowing is concerned, but rather is 
intended to save labour input from both domestic and outside resources. 
Likewise, the application of herbicides in substitution for the previous 
practice of hand weeding is also likely to be labour saving. Ayutthaya's 
recent change in farming technology thus overall seem to be related to 
changes in labour utilisation rather than to increase in land product­
ivity.
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As we have briefly described in each stage of farming operations, 
the two methods of cultivation in Chiangmai and Ayutthaya villages 
exhibit a sharp contrast in the general pattern of labour utilisation. 
It is obvious, however, that both methods of cultivation basically 
retain their characteristics of peasant farming in which the regular 
farm workers of the operating households provide the major part of 
the labour force, though supplemented by outside resources such as 
co-operative labour and wage labour. In the preceding discussions we 
have merely located the nature of labour utilisation in each farming 
stage. It is now necessary to analyse the patterns of labour 
utilisation and their socio-economic implications in further elucida­
tion of the distinctive farming systems practised in the two 
villages.
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CHAPTER VIII
FARMING TECHNOLOGY III; LABOUR UTILISATION
The main objective of this chapter is to examine the contrasting 
patterns of labour utilisation in the production process of rice 
cultivation, in the technoljgical and socio-economic contexts of the 
two villages. To this end we attempt to reveal the structural 
relationships of labour utilisation to the production process which 
is neatly bound up with the farming technology indigenously established 
in the two villages. Within such a framework, we shall discuss the 
functions of co-operative labour and wage labour, the two major non- 
family labour resources prevailing in rice cultivation, with particular 
reference to the social relations of production in the contrasting 
villages. Taking the predominant methods of cultivation in the two 
villages, we first examine the amount of labour input and its pattern 
of distribution in relation to the stages of cultivation. This is 
followed by an examination of the pattern of allocation of labour 
resources in terms of the fanning stages and land tenure status, 
paying particular attention to the significance of non-family resources. 
We shall, then, attempt to reveal the social relations of production 
underlying co-operative labour by distinguishing its two forms: 
exchange labour and labour service. This is followed by a further 
investigation into the conditions of wage labour, which is now 
increasingly significant in both villages, in relation to the tradi­
tional co-operative labour. Finally, we shall reach conclusions, 
emphasising the structural relationship of labour utilisation both to the 
partiuclar production process and to the socio-economic conditions which 
have evolved.
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1. General Contrasts in Labour Utilisation
In the foregoing two chapters, we have attempted to demonstrate the
organisational aspects of irrigation and the complex process of
farming operations within the contrasting ecological context in two 
villages. In these analyses, the peasant farming technology of rice 
cultivation has also been reviewed with particular emphasis on its 
relationships to the socio-economic conditions of the villages. Land 
and tools as the basic means of production have been taken
into consideration so far, often in relation to labour resources, which are
regarded as one of the basic factors of production. Our discussion 
in this chapter, then, will be focused upon the problem of how the 
labour resources are mobilised and allocated in the course of 
production within the given socio-economic conditions, to which we have 
already referred in Chapter V.
In dealing with this problem we first make a basic assumption that 
labour utilisation is an integral part of farming technology, by which 
a peasant mobilises his own labour and other labour resources available 
to him to achieve production. We have already identified, by investigating 
technological aspects of irrigation and farming operations, distinctive 
characteristics of the production process between the two villages, 
reflecting its relationships to the ecological system. As suggested, 
implicitly or explicitly, in the preceding discussions, these different 
production processes in the complex process of farming operations, and 
irrigation practices which give a determining technological framework 
to the farmer, necessarily require their particular pattern of labour 
utilisation. Within this structural relationship of labour utilisation 
to the production process of rice cultivation, an individual peasant or 
his household makes decisions regarding labour input and allocation of
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available labour resources to a series of operations and tasks.
These decisions made individually might vary from household to
household but there seem to be a particular pattern of input and
allocation characteristic of the peasant farming in the two villages.
It is our main task in this chapter to examine and compare such
patterns of labour utilisation, which are considered to be related to
the dominant aspirations of the peasant economy, to various customary
1
norms and to socio-economic status within each village.
Generally speaking, labour requirements in rice cultivation are
highly variable, according to biological factors such as growth period
of the plants and to technological and ecological aspects of cultivation
which are represented by the cultivation method. It can also be asserted
moreover that a number of socio-economic and cultural variables such
as availability of family and non-family labour, land tenure status,
and customary arrangements of co-operative labour, have a significant
effect upon the requirement of labour input. The total requirement of
labour input which is a reflection of these variables, has been
calculated and compared by many scholars in order to show differences
in areas, cultivation methods, and socio-economic and cultural factors
2
in South East Asia and elsewhere. In calculating the labour input, 
figures are normally given in units of working man-days or of man-hours 
per unit area based on various methods of survey such as farmer recall 
in questionnaire interview, researcher's participant observation and 
researcher's estimation by comparing existing data. Although there 
are differences in the basis of calculation and in accuracy, the total 
requirement of labour input on wet-rice cultivation might be shown as 
in Table 38 from recent sources in various localities of Thailand.
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There seems to be a marked difference in labour input per rai 
between the Intermontane Basin and Delta regions, and between trans­
planting and broadcast-sowing methods = labour input in the transplanting 
cultivation of the Intermontane Basin region is quite high, ranging 
roughly between 16 and 28 man days per rai; this is followed by the 
transplanting cultivation of the Delta region, with between 14 and 19 man- 
days per rai; while its broadcast-sowing cultivation is markedly 
lower at between 4 and 11 man-days per rai. In comparing these figures, 
there are of course difficulties involved in their bases of calculation.
Some figures do not take account of certain operations in the course 
of calculation, and some exclude inputs by non-family resources.
Despite lacking in uniformity and difficulties underlying these figures, we 
can detect at least a general tendency that the transplanting cultivation of 
the Intermontane Basin region requires considerably higher labour input than 
either the transplanting or broadcast-sowing cultivation of the Delta 
region and that the broadcast-sowing of the latter is achieved with 
less labour input. The figures for Chiangmai and Ayutthaya villages 
seem to be consistent with this tendency.
In order to make comparison of labour utilisation between the two 
villages, we have to, then, take into methodological consideration some 
points in relation to measuring labour ejqpenditure.
First it should be noted that farming operations and tasks within 
peasant farming are fundamentally irregular and task-oriented. A
peasant must work hard on the farm more than 9 or 10 hours per day 
from dawn to dusk in certain busy operations such as transplanting, 
harvesting and threshing, but he may work just a few hours a day in, for 
example, weeding or the control of irrigation in an individual plot.
During the period of relatively low employment after sowing or trans-
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planting up to harvesting, he may tend to be away from his field,
devoting himself much more to domestic works and wage labour. It can
be thus asserted that the work discipline of the rice cultivating 
peasant is a task-oriented discipline bound up closely with the plant 
growth and relevant ecological context. The peasant work discipline 
is, as Edward Thompson points out, fundamentally different from that 
imposed on the modern industrial worker, which demands greater 
synchronisation of labour and a greater exactitude in time-routines 
based on time-measurement as a means of labour exploitation, (Thompson, 
1974: 42, 56). Given this irregular and task-oriented nature of 
peasant farming, the analysis and comparison of labour inputs should
be undertaken in terms of the stage of operations, which consists of
a series of tasks to be specifically performed as discussed in Chapter 
VII. In so doing, we can identify the pattern of allocation of labour 
input to each stage of farming operations.
Second, since wet-rice cultivation often requires in certain 
stages of operations supplementary labour outside the domestic labour 
force of the operating family household, much care must be taken 
to distinguish the types of labour resource mobilised in each stage of 
operations. The basic non-family resources available in the two 
villages are co-operative labour, utilised within traditional arrangements 
and social norms inherent to the village society, and wage labour, 
increasingly popular in recent years. It is thought that 
an analysis of the allocation pattern of labour resources in the course 
of production will reveal major differences in the present production 
economy between the two villages. We shall return to the analysis 
emphasising allocation of labour resources, together with a close 
investigation into the non-family resources in the socio-economic
409
context, in later sections.
Third, amongst many socio-economic variables relevant to labour 
utilisation, land tenure status, determining access to the means of 
production, has a vital effect upon the amount of labour input and 
its allocation patterns. This is mainly because landholding^ which 
constitute the most valuable and main assets in any peasant 
household, seem to generate wealth and power, and consequently have 
a strong relationship to availability of non^family labour 
resources. According to Turton's survey in Chiangrai province, those 
classified as 'rich peasants’, owning sufficient landholdings and other 
means of production rely chiefly on the hiring of wage labour, while 
'middle peasants' consisting of smallholders and some part tenants 
and tenants rely mainly on their domestic labour and on co-operative 
labour (Turton, 1976: 277). Although such a clear-cut distinction 
might not be found in the cases of Chiangmai and Ayutthaya villages, 
land tenure status should be considered as the most significant factor 
to differentiate the allocation pattern of the labour resources among 
the operating households as a whole.
Finally, in relation to the first point, the irregularity and 
task-orientation of peasant labour poses many difficulties in reckoning 
working time involved in the actual field work. Since the data on 
working time in the present study were basically obtained by questionnaire 
interview in relation to the previous cropping year, 1974-75, the figures 
were given by days worked not by hours worked. Therefore no differences 
between tasks of working hours in a day worked are taken into account; 
thus, for example, three hours work in application of herbicides is 
taken as equal to nine working hours in harvesting. Another point which 
should be stated is that no allowance is made in relation to labour
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efficiency between a regular farm worker and a school-age child or
old-age person within a family household, and between these domestic
workers, co-operative workers, and wage labourers hired on piece work
3
or daily bases (Kamol, 1955; Demaine, 1974: 2). Despite these 
difficulties involved in measuring working time, our data appear to 
be consistent enough to indicate different patterns of labour 
allocation in the two villages.
Taking these points into consideration, general patterns of labour 
input in the two villages in terms of stage of farming operations and 
of land tenure status can be shown in Table 39 and Figures 35 and 36.
It is clear that there is a marked difference in total labour input 
between the cultivation methods predominant in the two villages; Chiangmai's 
transplanting cultivation requires 21.70 man days per rai, accounting 
for more than twice the 9.36 man-days per rai in Ayutthaya's broadcast- 
sowing cultivation and still considerably higher than the total required 
in Ayutthaya's newly introduced transplanting culture in the early 
season (16.58 man-days/rai). Since the final figures are calculated 
only in seven stages of operations undertaken in each operating house­
hold, they do not include labour requirement in irrigation task performed 
co-operatively within mu fai. As we have already seen in Chapter VI, 
the labour requirement imposed on every operating household in maintenance 
of a traditional muang fai system amounts to about six days' work for making 
repairs to the fai and for dredging canals. In addition to this, 
several days must be devoted to preparation of construction materials. 
Conversely, Ayutthaya's broadcast-sowing cultivators have basically 
nothing to do with such co-operative works so far as they rely on 
rainfall and inundation within the huge irrigation scheme operated by 
the government. Therefore if labour input in irrigation works were taken
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Transplanting culture 
in Chiangmai Village
Broadcast-sow ing cu lture 
in A yu tthaya  V illa g e
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* > > > > >  > > > > > > > > > > > > >  >> > >
SOWING/NURSERY CULTURE
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F igure J>6: Average Labour In p u t per U n it Area by Land Tenure 
S ta tus in  the Two V illa g e ,  1974-75
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into account, Chiangmai's figures would be even higher, amounting to 
more than 27.70 man-days per rai cultivated.
In addition to the difference in total input per unit area, the 
allocation of labour input to the stages in the course of cultivation 
exhibits a profound contrast between Chiangmai1s transplanting culture 
and Ayutthaya's broadcast-sowing culture. Chiangmai's labour inputs 
are mostly higher at each individual stage of operations and are 
allocated fairly evenly over each stage with emphasis, of course, on 
harvesting and the transplanting processes. The intensive and long- 
lasting operations by buffalo motive power with traditional plough and 
harrow also leads to a longer working time in land preparation stage.
On the other hand, the pattern in Ayutthaya's broadcast-sowing cultivation 
shows relatively low labour input in most stages, except for harvest 
on which approximately half of the total labour input is concentrated.
In addition to this, the prevalent use of farming machinery such as 
tractor and power tiller obviously reduces labour inputs in land 
preparation and, to some extent, in threshing and hauling operations.
In particular, the input in land preparation, which has traditionally 
been less intensive even by buffalo ploughing, given the size of 
holding, remains on average 1.15 man-days/rai, only a third of that 
required in Chiangmai. These contrasting patterns of labour allocation 
in the various stages of operation in the two villages seem to be 
consistent with our field observation of farming operations described 
in the previous chapter.
From a comparison of labour input per unit area, it is obvious 
that Chiangmai's transplanting culture is characterised by high labour 
intensity, and Ayutthaya's broadcast-sowing culture by comparatively low 
labour intensity. However, if we draw attention to the total labour input
415
per operating household, Ayutthaya's extensive cultivation over large 
areas naturally requires higher labour expenditure than Chiangmai1s 
intensive cultivation restricted to tiny plots. A glance at the 
average planted area per household (Chiangmai: 6.07 rai? Ayutthaya:
25.72 rai) and the average labour input per unit area (Chiangmai: 21.70 
man-days/rai? Ayutthaya: 9.36 man-days/rai) shows that Ayutthaya's 
total labour input is considerably higher, amounting to 240.74 man-days/ 
household, nearly twice that in Chiangmai (131.72 man-days/household) 
as shown in Figure 35. This implies that Ayutthaya's farming as petty 
commodity production has been attained through the mobilisation of an 
enormous amount of labour, despite its apparently low labour input per 
unit area. In Chiangmai conversely, high labour intensity per unit area 
has been a necessary means to achieve a high yield level within the 
limited area for subsistence production, but the total labour requirement 
of each household remains only moderate.
There seems to be no basic difference in patterns of allocation of 
labour in the various stages of cultivation between the land tenure 
category groups in either village as shown in Table 39 and Figure 36.
All categories of peasant household follow a similar pattern of labour 
use from land preparation up to the final stages, according to the 
cultivation method. Between the categories, however, differences in 
labour input per unit area at some stages of cultivation can be detected. 
In some stages, such as land preparation, sowing and nursery culture, 
and in the period after planting there is little if any difference.
But a noticeable difference can be found particularly in the stages of 
uprooting and transplanting and of harvesting when peak labour demands 
occur. In these two stages of Chiangmai's transplanting cultivation the 
upper strata of peasant households, landlord-operator and owner-operator,
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make a higher labour input than the lower categories/ the part tenant 
and tenant. In Ayutthaya’s broadcast-sowing cultivation the landlord 
operator category exhibits a higher input in harvesting than any other 
categories, followed by the part-tenant category. It should be noted 
in the connection that most of Ayutthaya's part tenants are principally 
landed rich peasants who operate considerable areas combining their own 
holdings with additional rented lands. Thus, there seems to be a 
general tendency that the rich peasants in both villages, mostly 
landlord-operator and owner-operator, but including the part tenant in 
Ayutthaya village, make higher labour inputs on the crucial and most 
labour intensive farming operations than tenant and part tenant.
A similar tendency can also be detected in the total labour 
expenditure per unit area between the land tenure categories. As shown 
in Table 39, the total input per rai in Chiangmai village is higher in 
the upper categories, declining towards the tenant group and in Ayutthaya 
village higher inputs are reached by the upper tenurial categories, with 
the tenant group having the lowest. All these differences in labour
input imply the existence of difference in availability of labour 
resources between the land tenure categories. It may be predicted that 
the disparity of labour input is most likely derived from the varying 
availability of non-family resources of co-operative labour and wage 
labour. We need therefore, to examine, by comparing data in the two 
villages, the available labour resources and the pattern of their 
allocation in the production process. In so doing, we shall examine the 
problems in relation to land tenure status, and hopefully reveal the 
overall structure of labour utilisation in the two villages.
417
2. Allocation Patterns of Labour Resources
In the preceding discussion, we have attempted to demonstrate the 
contrasts between the two villages in total labour input and in 
pattern of allocation between the stages of farming operations* We 
move, now, to examine the question of what types of labour resource 
are mobilised, and how they are allocated to the stages of operations 
in the production process. As we have indicated earlier, it can be 
assumed that labour utilisation as a peasant farming technology has 
a structural relationship to the particular production process of rice 
cultivation. In addition to the total requirement of labour input and 
its allocation to the stages of operations, available labour resources 
and their allocation seem also to be bound up with the particular 
production process.
There is a set of labour resources in rice cultivation common to 
the two villages and to most localities of the countryside under the 
current socio-economic situation : these are family labour of the
operating household itself, and co-operative labour and wage labour as 
non-family resources. As we have already seen in Chapter V, the 
family labour force as the basic resource in both villages consists of 
several members (mostly 2 to 4) of regular farm workers and marginal 
labour units such as school-age children and aged dependents who may 
be mobilised at various stages for lighter casual tasks. Aside from 
these marginal units which constitute irregular and supplementary 
resources, the number of regular farm workers normally indicates the 
size of labour force in a family household. As we have discussed in 
Chapter V, the average number of regular farm workers per household in 
Ayutthaya village is larger than that in Chiangmai village (Tables 17 
and 18) . The average number amounts to approximately 4, particularly
418
among Ayutthaya’s owner-operators and part tenants, who are the main 
group engaged in commodity production, operating more than 30 rai.
In contrast to the small-scale subsistence production in Chiangmai 
village, there seems to be a problem of labour shortage involved in 
operating broader plots, particularly those of over 30 rai, in Ayutthaya's 
commodity production.
resources in addition to family labour, regardless of whether the plot 
being operated is large or small, or of whether it is oriented towards 
subsistence or petty commodity production. As we have stressed elsewhere, 
there are particular stages of cultivation such as uprooting and 
transplanting and harvesting, in which supplementary labour resources 
must be mobilised in any operating household. This seems to be 
necessitated by the ecology of rice cultivation itself rather than other 
socio-economic factors. The operations of uprooting and transplanting 
must be completed within a limited time in order to prevent young 
seedlings from drying out. The harvesting operations must be performed 
within a short period after the ripening time to avoid the losses 
caused by lodging of stalks and shattering of grains. To complete 
these crucial operations efficiently requires certain speed at the 
optimum ecologically fixed time. Such ecological and technological 
requirement entails the peasants in a dependence on outside labour 
resources in addition to their own limited supplies.
It can be assumed that this very nature of rice cultivation has
resulted in the necessity for co-operation in the production process
among the peasant households. Co-operative labour has been an essential
complement to household labour in the production process, requiring
4specific social relationships and organisational arrangements. Wage
/
Rice cultivation frequently requires su labour
/
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labour, the other external resource,is principally a substitute for 
co-operative labour, which has generally occurred under the recent 
penetration of money economy and the development of capitalistic 
relations of production in the countryside. However, we have to bear 
in mind at least two points in this connection: first the substitution
has recently occurred not only for the traditional co-operative 
labour but also for family labour itself, particularly for marginal labour 
units within the family household in both villages; second, wage labour, 
despite its rapid expansion in recent years (particularly since the 
1960's), has long existed as a form paid in kind in both villages.
With these points in mind, we can now examine the question of how the 
three types of labour resources are allocated in the various stages of 
cultivation in the two villages. Figure 37 shows the percentage of the 
total labour input at each stage of operations coming from the different 
labour resources, comparing Chiangmai’s transplanting and Ayutthaya's 
broadcast-sowing cultivation. The proportion of family labour in the 
total input in both the villages is incidentally of the same order, as 
much as 56 percent, with the rest supplied by non-family resources 
(see Table 40). In Chiangmai's transplanting cultivation, the depend­
ency on non-family resources is greatest at the stages of transplanting 
and harvesting and, to some extent, in the stages of bundling and 
threshing. Amongst the non-family resources, the utilisation of 
co-operative labour is considerably higher than that in Ayutthaya 
village; it particularly concentrates on the two labour intensive 
stages, and to some degree on the preparation of nursery beds and 
bundling. In the stage of threshing and winnowing, as we have already 
noted, the use of co-operative labour is minimal, due to the peculiar 
mobilisation of younger people who are regarded as wage labour. Despite
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the strong orientation towards subsistence production, wage labour has 
recently become prevalent in many stages, especially the two most 
labour-intensive stages and at bundling and threshing. However, the 
proportion of wage labour in the total labour input remains only 25 
per cent, which is far lower than the 42 per cent in Ayutthaya's 
broadcast-sowing culture (Table 40).
Ayutthaya's pattern is quite different from that in Chiangmai 
village. The use of non-family labour resources is concentrated 
overwhelmingly on the harvest stage and is rather limited in other 
stages. It is notable that Ayutthaya's broadcast-sowing culture concen­
trates nearly half of its labour input in harvesting, in which the 
greater part is supplied by wage labour. This heavy input of wage 
labour on harvesting did not begin only in recent years, but seems to 
go back to earlier periods, even as far as the pioneering days at the 
turn of the century. Since then, most operating households have 
increasingly depended upon migrant labourers, first from the North 
East region, and more recently on those from the northern provinces in 
and out of the Delta faming region. Under such wide prevalence of 
wage labour, the use of co-operative labour has been relatively under­
developed from the beginning and currently remains only among a few 
households mainly for threshing. It accounts for only 2 per cent of 
the total labour input.
These differences in allocation of labour resources, thus 
indicate a general contrast in labour utilisation between the two 
cultivation methods. Chiangmai's transplanting cultivation is undertaken 
with a relatively even allocation of labour to all the stages of 
operations. Mobilisation of non-family resources is particularly 
important in the two labour intensive stages, transplanting and harvesting,
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in which co-operative labour has a significant role. By contrast, in 
Ayutthaya's broadcast-sowing cultivation, a strong emphasis is laid 
upon harvesting which is chiefly carried out by wage labour. The 
utilisation of wage labour as the main non-family resource has been 
increasingly indispensable in the production process.
Recognising the clear contrast between the two villages, then, 
we return to the question of the possible disparity of labour input 
and of availability of the non-family resources between the land tenure 
categories. Table 40 shows the utilisation of the three labour resources 
according to land tenure status in the two villages. With respect to 
the input of family labour, there is a common tendency in the two 
villages: the ratio of family labour in the total input is the highest
for the tenant group and is rather low for the landlord operator with less 
than 50 per cent; conversely, the landlord group is most dependent on 
non-family resources and the tenant group shows a considerably lower 
dependency. The owner-operators and part tenants form an intermediate 
category.
Among the non-family resources, in Chiangmai's transplanting 
cultivation, the use of co-operative labour is extensive among the 
landlord-operators, showing a decline towards the lower categories, 
particularly in the part tenant. Likewise, the utilisation of wage 
labour is highest in the landlord-operator group and least among the 
tenants. In Ayutthaya's broadcast-sowing cultivation the input of 
co-operative labour is minimal regardless of land tenure category.
On the other hand, the input of wage labour is extremely significant in 
every category and shows a similar tendency as in Chiangmai's case in 
disparity between the land tenure categories; the landlord-operator 
group makes the greatest use of wage labour, while the tenant group
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exhibits a relatively lower level of use.
From the above discussion/ we can detect a general tendency in 
labour utilisation common to the two villages. There seems to be a 
tendency towards a clear disparity in availability of non-family 
labour Resources between the rich peasants and the poor peasants.
The upper strata are able to mobilise more non-family resources, while 
the lower strata tends to rely upon their own family labour. It is 
also conspicuous that there is a marked contrast in the combination 
of non-family resources between the two villages. Chiangmai's 
transplanting culture has retained an extensive use of co-operative 
labour at many stages of cultivation and this has a significant role 
among most operating households in every land tenure category. By 
contrast, Ayutthaya's broadcast-sowing culture, in which wage labour 
was already prevalent during the pioneering days, has almost 
completely substituted wage labour for traditional co-operative labour 
in most households throughout the farming process. Whatever their 
origin, however, it should be stressed that non-family labour 
resources occupy a crucial place in the labour utilisation pattern 
of many operating households. In this connection, it is necessary to 
investigate more carefully the function of non-family labour resources 
and their socio-economic implications in the context of peasant life in 
the two villages.
I
3. Co-operative Labour
In the foregoing chapters we have sometimes touched upon co-operative 
labour and, more specifically, labour exchange, as a general term for 
sources of labour external to the family other than those obtained by 
wage payment. It is necessary, however, here to add more clarity to
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the definition of co-operative labour/ in the light of a theoretical 
framework, when we discuss the specific forms of co-operative labour 
relevant to the contemporary socio-economic conditions of the two 
villages.
The most general and comprehensive definition of co-operative 
labour is probably given by Marx, who suggests that "when numerous 
labourers work together side by side, whether in one and the same 
process or in different but connected processes, they are said to 
co-operate, or to work in co-operation" (Marx, 1954: Vol.l, 308). The 
effect which can be brought about by means of co-operation is, as he 
says, not only to increase the productive power of the individual, 
but to create a new power, i.e. the collective power of masses. 
Co-operative labour, taking place, in most cases, at the same time or 
on the same kind of work, and stimulating the efficiency of each 
individual worker, can shorten the time necessary for the completion 
of the tasks (ibid.: 309-210). Recognising the general characteristics 
of co-operative labour, Marx argues for the need to distinguish the
form of co-operation which has been practised historically in peasant
5
agriculture from capitalistic co-operation that is essentially attained 
only by the free wage-labourer who sells his labour-power to capital 
(ibid.: 316-317). The former with which we are directly concerned, 
should, therefore, be examined in the context of peasant agriculture 
practised within a specific social context structurally different from 
fully developed capitalism. In other words, the form of co-operative 
labour in peasant farming should first be sought in terms of a set of 
productive forces and social relations of production in a specific 
social context.
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The above theoretical framework which Marx initially set out, 
indicates a twofold analytic line at the empirical level for examination 
of the socio-econi/mic nature of co-operative labour in peasant d
agriculture: first, co-operative labour must be analysed in
relation to productive forces, which are basically determined by a 
particular ecological and technological context; second, the functions 
of co-operative labour can be investigated within the context of 
socio-economic relations of production. For the technological 
context, Marx points out the existence of critical periods, such as 
harvesting, "determined by the nature of the process, during which 
certain definite results must be obtained" (ibid. : 310). For these 
critical periods, the combined working-days attained by means of 
co-operation, produce, compared to an equal sum of isolated worker's 
working-days, "a greater quantity of use-values, and consequently 
diminishes the labour time necessary for the production" (ibid.: 311).
Such technological interpretation of the requirement of co-operative 
labour and of its effect upon the production process seems to provide 
a possible framework for the empirical analysis of co-operative labour 
concerned with peasant farming in the two villages.
A  \ ' {The other aspect of anayljsis is directed towards clarification
I
of the relations of production involved in labour co-operation among
the peasants. Although the notion of relations of production is a
highly abstract concept in its original sense of being structured
7
wrthin the concept of modes of production, it is still applicable to 
empirical examination of the concrete forms of socio-economic relations 
established between the various categories of peasants within the 
village context. Analysis in terms of socio-economic relations seems 
to be necessary to distinguish different forms of co-operation and to
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detect the socio-political implications involved in organising 
co-operative labour.
Bearing in mind these analytic frameworks dealing with co-operative 
labour, then, we turn to examine the problems peculiar to the forms 
of co-operation practised in rural Thailand. A number of scholars who 
have conducted community studies in various localities since the late 
1940's, have pointed out the significance of co-operation in the 
production process of rice cultivation. They, mainly American 
anthropologists, describe co-operative labour, focusing mainly upon 
the reciprocal exchange of labour, which is variously termed, ao raeng 
(literally, taking one's labour), long khaek (laying down guests) and 
ao mu (taking one's hand) etc., depending on the area. Many of them 
find co-operative work groups organised among the operating households 
at uprooting-transplanting and harvesting and stress is laid upon the 
tendency that these groups are organised loosely and informally.
This is particularly dominant among the anthropologists following the 
'loosely structured social system1 thesis on the structure of Thai
g
society, which was initially proposed by Embree and reinforced by the 
group centred around the Cornell Thailand project (Embree, 1950: 181- 
193; Sharp et al., 1953: 30, 154; Kamol, 1955: 111-114; de Young,
1958: 79; Phillips, 1965: 22; Piker, 1964: 53-54; Kingshill, 1976: 
42-44). On the other hand, on the basis of his research in a village 
of Chiangmai province, Potter has recently tried to show instead that 
the reciprocal labour exchange group is a relatively formal and 
permanent social network, which could be placed between Japanese and 
Chinese corporate groups on the one hand and on the other extreme a
9
friendship group based only on dyadic ties (Potter, 1976: 47, 167-175).
It is obvious that this argument again remains within contraversy over
428
the ’loosely structured social system’, which pays little attention to 
productive forces and to the social relations of production.
Most of these discussions, though emphasising the existence of 
reciprocal exchange of labour and its relations to other social 
organisations such as kindred and village community, largely fail to 
show its technological connection and to detect socio-economic relations 
underlying such exchange. It should be also noted that in these 
discussions too much stress is laid upon the reciprocal and egalitarian 
norm in co-operative labour and this is misleading in failing to 
distinguish any different forms of co-operation which might be mingled 
with what the writers regard as labour exchange. With respect to this 
problem, Kaufman's finding of two different types of co-operative 
relationship in Bang Khuat, a village north-east of Bangkok, is quite 
valuable. The first type is the well known ao raeng, a reciprocal 
exchange of labour mobilised for harvesting, transplanting and pool 
digging, under the principle that one soliciting help is bound to 
return the same amount of work to each guest worker at a future date.
The second type is called khp raeng (asking for one's labour), essentially 
a form of free labour service in which landlords and other rich households 
conscript their tenants and debtors for transplanting and harvesting. 
Although khp raeng is basically free service to the patron, he is 
expected to furnish the assembled workers with some food and ricewine.1^
In contrast to the reciprocal exchange of a<2 raeng, the latter is 
essentially the exploitation of the labour power of the poor and its 
compulsory nature is obvious when Kaufman says that they "are obliged 
to comply, for the patron can refuse to lend money or rent property to 
them the following year" (Kaufman, 1960: 30). As Erasmus and Moore have 
shown in Latin America and elsewhere, such exploitative labour service,
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which they term 'festive labour* is widely prevalent in many agrarian 
societies where socio-economic differentiation between peasant house­
holds is relatively advanced (Erasmus, 1956: 445-449? Erasmus, 1961:
148-153? Moore, 1975: 274-276). In any case, the evidence in Bang 
Khuat is enough to suggest that wider existence of labour service as 
distinguished from the form of labour exchange as a reciprocal economic 
transaction found in other parts of contemporary rural Thailand.
Given the general analytic perspective and the problems particular 
to co-operative labour in the peasant farming, of rural Thailand, we shall 
now return to the specific cases in the two villages under study. As 
we have already revealed in the previous section, supplementary labour 
has been a necessary component of labour requirement in peasant rice 
cultivation, mainly in relation to its ecological and technical 
requirements. In Chiangmai's transplanting cultivation particularly, 
the two labour-intensive stages, uprooting-transplanting and harvesting, 
still depend to a considerable degree on co-operative labour. In Ayutthaya's 
broadcast-sowing cultivation, although wage labour has played an increasingly 
significant role since the beginning of this century, forms of co-operative 
labour were still retained in many operating households at the latest 
until the late 1950's. Up to then, much co-operative labour had been 
concentrated on harvesting and was used also, to a lesser extent, in 
threshing, in which it remains of marginal importance up to the present. 
Between the two villages, there are, thus, differences in the stage of 
cultivation on which co-operative labour is concentrated and in degree 
of its utilisation at present. However a close field observation in 
Chiangmai village and interviews to reconstruct the old practices now 
disappearing in Ayutthaya village, enable us to reveal some common 
characteristics of co-operative labour concerned with social relations 
of production.
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In the two villages, co-operative labour can be placed into two 
distinctive forms in terms of organisational arrangement and its 
associated social relations. The first is exchange labour which is 
principally based on the reciprocal exchange of labour practised 
widely between the operating households, the second is labour service 
to the patron by the client, which is characterised by a dependency 
relationship between the rich peasant and the poor peasant including 
rural labourer's households.
(1) Exchange Labour
The reciprocal exchange of labour is customarily called ao mu sai
mu (taking one's hand and returning one's hand) or simply ao_mu in
Chiangmai village, and ao raeng (taking one's labour) or long khaek
(lying down guests) in Ayutthaya village. Our discussion will here
focus mainly upon the evidence in Chiangmai village for the purpose of
descriptive and analytic convenience. It is one of the major organisational
characteristics of Chiangmai*s labour exchange that it has no fixed group
of co-operation but is essentially a reciprocal transaction between
individual households. The customary exchange principal is that one
household asking for hands (mu) from other households is obliged to
return to them exactly the same amount of labour power which is measured
11
basically in man-days. Since the exchange of labour power is valid 
in various stages throughout the production process, the receiving 
household may return its obligations either in the same kind of work or 
in others: thus, if A asks for 3 man-days from B and for 2 man-days from
C in the stage of uprooting and transplanting, A may be required to return 
his household's labour to the amount of 3 man-days in, say, the same transplanting 
work to B and return 2 man-days to C in harvesting. When A is unable to
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return the total amount of labour within the same cropping year for 
any reason, he may be allowed to complete the amount owed to B or C 
in the following cropping season. The exchange arrangement is thus 
based on individual transactions of labour performed in various stages 
of operations over years. This gives the labour exchange a distinctive 
organisational characteristic that is distinguishable from the form of 
group exchange as well as from the strictly organised co-operation of 
an irrigation control group or mu fai which we discussed in 
Chapter VI.
The nature of the relationship between individual participant
households can also affect the possible compensation in case of failure
to keep one’s promise. If A becomes unable to return to B the debt
of 3 man-days for any reason, and B needs it at a particular stage of
operation within the cropping year, A may complete the debt mainly
after harvest by payment in kind at the rate of one thang of paddy per
one man-day labour and occasionally by payment in cash equivalent to 
12
the same rate. The compensation thus made has no organisational 
implications1  ^but is restricted only within the relationship between 
individual households. The other way to compensate the debt is to hire 
rural labourers or any other person to substitute for A's household 
workers. This form of substitution of labour power has become popular 
recently in the village in accordance with the growing population of 
rural labourers who eagerly seek any bit of casual employment for their 
survival. These practices of compensation permitted in the labour 
exchange relationship seem to allow ample scope for wage labour within 
the arrangement of co-operative labour.
Another principle involved in Chiangmai's reciprocal labour 
exchange is concerned with the aspect of reward given to guest workers.
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In so far as labour power is precisely reciprocated/ the host provides 
no reward for his guests, but he must make provision of food and 
drink, which has been a socially important element of the exchange 
custom. An ordinary everyday meal for lunch is normally provided 
to the guests during the harvesting season in the plot they are 
working, and in the host's house during the uprooting and transplanting 
stage, due to the changeable weather and hot temperature outside.
t
After finishing the day's work the guests may also be invited to a
more lavish evening meal, which was until ten years ago usually
accompanied by such entertainment as a folk dance (ramwong) and music.
It is often observed that the family of the host household have to
devote themselves to preparing food and the host family has to spend
a great deal of money to feed a number of guest workers during the period of 
14
labour exchange. It should be noted that to maintain exchange 
relationship entails every participant household such extra expenses 
of labour and cash. This feast element has, however, long been 
socially important to Chiangmai's exchange labour in which leisure and 
work tend to be still inseparable.
According to Moore’s extensive survey on co-operative labour, 
there can be found two types of labour exchange in general: the first
is 'individual exchange labour' in which reciprocal arrangement is made 
only between individuals} the second type is 'group exchange labour1 in 
which the numbers of an exchange group or team must undertake the same 
amount of work for each other (Moore, 1975: 2 72) . In the latter, as 
Moore pointed out, equality of the amount and type of work, and therefore 
of farm size, may ideally be required among the members of an exchange 
group, otherwise means of adjustment to equalise the amount of work 
undertaken by each member would likely be necessary (ibid.: 272, 288).
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But the form of labour exchange practised in Chiangmai village
corresponds exclusively to the former type of individual exchange
labour, which was also widely referred to in Ayutthaya village and
in many accounts for other localities. The existence of individual
exchange has been emphasised in the case of Bang Chan, a village in the
Delta farming region, by Kamol who says that "co-operative work groups
were very informally organised. Although the idea was to mobilise
labour to work on each members farm in rotation, the work obligation
was not collective but was purely bilateral - each farmer receiving
help was bound to return the same amount of work to each guest worker
individually. There were no such things as group responsibility,"
(Kamol, 1955: 112). This type of co-operation in the production
process seems to be shared by most peasant communities, whether in the
15Intermontane Basrn or in the Delta farming region.
Even though Chiangmai*s exchange labour is not organised as a 
formal and closed group,it might be regarded as a network of exchange as 
viewed from each individual household. As a general term the exchange 
network is called mu ao_ mu sai mu, or literally a group of labour exchange, 
like the mu fai (irrigation control group), but the former is lacking in 
the strict regulations and the rigorous social norms which mean sharing 
a common privilege and responsibility as a group organisation. It is 
rather a network of relationships established by each household as a 
means of exchange of labour to cope with labour demand which is highly 
variable between households. Such a network normally consists of a 
number of operating households, ranging from two to fifteen.
In establishing the exchange relationships there seem to be three 
major factors to be considered. The first is kinship ties within a set 
of bilateral kinsmen or nat diao kan (being the same kindred) or simply
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nat, which most broadly includes full siblings and descendants in the 
first and second ascending generations through both husband and wife.
It provides to most peasants a social framework outside the family 
household, in which various forms of social and economic co-operation 
take place. Within this broad extension of bilateral kindred, 
relationships between the siblings of both husband and wife in their 
own generation are particularly significant in exchange labour, but 
not really in the other form of co-operation, i.e. labour service.
The second factor involved in reciprocal exchange is the 
proximity of operating plots, which is expressed by na klai kan (plots 
being close by). The households operating neighbouring plots or those 
located not so far away within a field, find it much easier to 
reciprocate their labour, even though they have no kin relations. This 
is mainly because they are well aware of plant conditions and necessary 
operations in one another's plots, and consequently can easily make 
exchange arrangements with each other at the optimal time. The factor 
of proximity has recently been stressed by the villagers in establishing 
exchange relationships in Chiangmai village, but not so significantly 
as is the case 6f Ayutthaya village and many other localities in the 
Delta farming region.^
The third factor may include neighbourhood of residence and 
friendship other than kin relation or proximity of plots, and can, in 
brief, be termed fellowship. The fellowship called pi npng kan, or 
'older-younger relationship', which,is crucially important in the 
peasant social behaviour as a whole, also functions in bringing people 
together for labour exchange. The fellowship, in general, does not 
only denote affinity and intimacy between the older and the younger but 
also connotes inequality and deference for the older by the younger,
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and is stressed between members of a bilateral kindred or nat diao kan
17 . . .
and elsewhere in daily life. insofar as it is a reciprocal arrangement of
exchange labour, which is a purely economic transaction, however, it
tends to be more between equals in social status.
These three elements, bilateral kinship ties (nat diao kan), 
proximity of plots (na klai kan) and fellowship ties (pi npng kan) are 
fundamental for Chiangmai's peasant households in making reciprocal 
arrangements for labour exchange to meet the intensive labour input 
during the critical periods of rice cultivation. Although in reality 
several factors may combine we can identify through continuous 
observation and interviews the dominant factor involved in establishing 
labour exchange in. each case. At the same time it is here also 
necessary to examine the significance of the labour service arrangement 
which we have identified as of a different nature from other types of 
labour exchange.
Table 41 and Figure 38 show the amount of labour exchange and 
the dominant factor in the decision to take part in labour exchange 
according to land tenure status, based on the survey of 45 sample 
households in Chiangmai village. It is notable that the reciprocal 
relationship of exchange labour is on the whole nearly three times as 
common as the form which infers a dependency relationship. Within 
the exchange labour type, kinship ties are of greatest significance in 
the decision making. Proximity of plots and fellowship ties still 
remain secondary to kinship, accounting for 20 and 11 per cent respectively 
of the total input of exchange labour. In terms of land tenure status 
there can be seen a marked difference in mobilisation of exchange labour 
between the landlord-operator group and other categories. The dependency 
on exchange labour is quite low for the landlord-operator group, while
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Exchange la b o u r Labour s e rv ic e  rece ived
L a n d lo rd -o p e ra to r
O wner-operator 
P a rt te n a n t 
Tenant 
T o ta l
YMSSSSU*
100 %
: Percentage o f  re lia n c e  on k in s h ip  t ie s
F igu re  38; Percentage o f  Exchange Labour by Land Tenure S ta tus in  
Chiangmai V illa g e  (^5 Sample Households), 197^-75
Exchange labou r Labour se rv ice  rece ived
L a n d lo rd -o p e ra to r
O wner-operator
P a rt tenan t
75% Tenant
T o ta l
50%100%
: Percentage o f  re lia n c e  on k in s h ip  t ie s
F igure  39: Percentage o f  Labour Service Received by Land Tenure S ta tus 
in  Chiangmai V illa g e  (45 Sample Households), 197^-75
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other categories show figures of more than 60 per cent and the tenant 
category is particularly high with as much as 95 per cent. This 
indicates that the landlord-operator category is extremely dependent 
on unpaid labour service while tenants conversely rely heavily on 
reciprocity arranged through labour exchange networks. It should be 
noted particularly that utilisation of co-operative labour, which shows 
apparently no great disparity in the amount of its input between land 
tenure categories as we have seen in the previous sections, has in 
fact a clear difference in the nature of the co-operative labour.
There is a strong polarity in the mobilisation of co-operative labour 
between the rich and poor peasants.
Another point to be considered in relation to the nature of 
reciprocal labour exchange is the tendency for a horizontal alliance 
to be formed within the same or a near-equal land tenure category and 
in the same generation. An owner-operator is liable to establish an 
exchange relationship with other owner-operators and to a. lesser extent 
with part tenants and tenants; a tenant tends to choose his partners 
from other tenants and to a lesser degree, from part tenants and owner- 
operators ; such vertical contracts as between landlord-operators and 
tenants or between landlords and part tenants are rarely made.
Figure 40 shows a typical example of an exchange network
involving a tenant household (No.44), who operates a plot of 10 rai in
the Npng Plaman field (Nl), which is rented from the husband's father
(No.30), a retired local landlord, under the condition of 50 per cent 
18
sharecropping. His household, having only two regular workers, has 
in recent years maintained labour exchange relationships with nine 
households, all of whom are kinsmen of either the husband or wife in 
the same generation and who operate plots within the same Ncpng Plaman
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field (Nl). These nine partners consist of 3 households of the 
husband's siblings, 3 of the wife's siblings, and 3 of the wife's 
first cousins. In the 1974-75 main crop season, No.44 asked from 
these nine households a total of 33 man-days of exchange labour - 10 
man-days in uprooting and transplanting, 17 man-days in harvesting and 
6 man-days in bundling -and returned the same amount to them within 
the same cropping year. Five households out of the nine partner households 
are tenants as with the example, and part tenants (2) and owner-operators 
(2) are relatively a minority within the exchange network.
From the above discussions, it can be asserted that the horizontal
alliance within near-equal status groups in the same generation is
characteristic of labour exchange arrangements. This is, at least in
the case of Chiangmai village, because an exchange relationship between
households in different land tenure categories is liable to result in
violation of the reciprocal contract by the richer household. The
19categorical distinction between senior and junior which has strong 
implication of inequality and deference and is often applicable to 
economic differentiation between the rich and the poor, also functions 
to exclude vertical relaitonships from labour exchange based on reciprocal 
principles. So far as Chiangmai's cases are concerned, once a vertical 
relationship such as between a landlord and a tenant is established, it 
ceases to be reciprocal but tends to transform into the other form of 
co-operative relationship characterised by the dependent exploitative 
labour service.
There is little doubt that Chiangmai's labour exchange with its 
traditional practices has performed a significant role in labour 
utilisation throughout the critical periods in the production process 
up to the present day. With its strictly egalitarian nature in terms
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of reciprocity and its horizontal structure in the formation of 
exchange relationships, exchange labour still remains active among 
the lower strata of operating households, particularly tenants.
However, we have to note some changes indicating an erosion of 
reciprocal exchange relationships which could lead to the general decline 
of exchange labour in Chiangmai village. The changes are shown by 
the recent phenomena of owner-operators tending to increasingly rely 
on wage labour in substitution for exchange labour, and tenants 
becoming conversely unable to retain reciprocal exchange relationships. 
These regressive features of labour exchange can be primarily attributable 
to the rapid penetration of money economy which has taken place since 
the 1960's.
In addition to this, further particular reasons can be detected 
in relation to the organisational characteristics of labour exchange.
Above all, the permitted compensation for failure in exchange arrange­
ments can easily lead well-to-do peasants of the owner-operator to the 
frequent practice of payment in kind and, ultimately, cash-payment for 
wage'labour. This will ultimately result in the break-down of the 
traditional reciprocity into a wage labour relationship. Secondly, 
the erosion of reciprocal relationships is also occurring in the lower 
strata, particularly among poor tenants. For these peasants who are 
unable to make compensation, their labour tends to become wage labour 
itself when the richer partners constantly return their debt in the 
form of cash payment. In addition, the extra expense of labour and 
cash required to feed their partners in order to maintain social ties 
has increasingly become a heavy burden on the poor tenants. In contrast 
to the case of rich owner-operators, the networks of exchange tend to be 
small and the feasts markedly less lavish among poorer households. Under
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such circumstances/ the poor tenant households suffer increasing 
difficulty in maintaining- a relationship of reciprocity with other 
households and tend to eventually withdraw from exchange networks.
The erosion of exchange labour is thus steadily progressing, though 
not yet to a decisive degree, in both the upper and lower strata of 
the operating households, even in Chiangmai village where subsistence 
production is still dominant.
In the preceding discussions we have primarily been concerned
with the exchange labour system still actively practised in Chiangmai.
Exchange labour in Ayutthaya now only existing on a quite small scale,
seems to have maintained a similar organisational arrangement and
its associated social relations up to the late 1950's but has declined
progressively since then. With the more rapid penetration of money
economy under the original commercialised production, it has undergone
a more drastic erosion of reciprocal relationships in recent years.
In the 1974-75 cropping season only 8 out of 43 households who operated
broadcast-sown cultivation retained reciprocal labour exchange/and
20
that on a quite small scale. The greater part of the remaining 
exchange labour is not in harvesting, as was the case during the 
previous periods, but in threshing. Until the late 1950's, reciprocal 
exchange relationships, mainly practised in harvesting, prevailed 
throughout the village, particularly among the middle and lower strata 
of operating households. The few exchange relationships remaining 
today are, however, limited to relatively wealthy households and their 
close kinsmen and often accompany exchange of buffaloes, or ao raeng 
khwai, and sometimes of farming machinery such as power tillers. It 
is clear that reciprocal exchange relationships have almost completely 
disappeared between the very poor peasants who had attached so much 
value to it.
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(2) Labour Service
The second type of co-operative labour we have already mentioned
is labour service, called simply £hoi or helping in Chiangmai village
and kho raeng (asking for one's labour) or simply chuai (helping) in
Ayutthaya village. The form of co-operative labour called by such
terms is basically a labour service by a client to his patron without
21
reciprocal exchange of labour power. So far as Chiangmai is 
concerned, the principles underlying labour service are that a senior 
or richer household, who may be mainly of the landlord-operator or 
owner-operator groups, asks for unpaid labour service in various stages 
of farming operations from junior or poorer households who maintain 
dependent relationships with the former, but that the former never 
returns the equivalent amount of labour power, but normally provides 
only food and drink as the immediately tangible reward for the latter. 
Although the patron as the recipient of labour service may be, in turn, 
generous to his subordinate client in continuing a tenancy agreement 
or in repayment of a debt,there is no longer reciprocity, but essentially 
the exploitation of labour power through the domination of the senior 
and the rich peasants. Such compulsory relationships between the rich 
and the poor are, however, basically informal and are established 
individually as in the reciprocal exchange labour system. It can be 
safely asserted that the relationship does not represent a direct 
legacy of the old extra-economic coersion practised during the old
22feudal regime in the Chiangmai region before the turn of this century, 
but is essentially a different one resulting from the erosion of 
reciprocal labour exchange relationships under the progressing socio­
economic differentiation among peasant households.
This labour service with such characteristics, distinguishable
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from reciprocal labour exchange, has tended to be ignored, with only
a few exceptions, notably, Kaufman, and Lucian Hanks and Edward van
23
Roy who put forward the notion of 'entourage'. Andrew Turton's 
discussion should also be noted in this connection, indicating a
compulsory relationship established increasingly between the rich and
. . . .  24
the poor in his villages studied in the Intermontane Basin region.
One of the reasons for ignorance among a number of scholars
25
of the practice of labour service might stem from the difficulty of 
distinguishing the different forms of co-operative labour on the spot of 
actual operations in transplanting or harvesting. In an actual case 
where co-operative labour is taking place, the guest workers offering 
their labour on a reciprocal basis and those who are conscripted for 
unpaid service, together with those who are to be paid as wage labourers, 
are intermingled in a mass carrying out the same work, and most of them, 
particularly the former two, may be furnished with food and drink in 
the context of a lively feast after work. Such an assembly with its 
subsequent festive atmosphere might lead to a gross misassumption that 
all those present held a reciprocal position to the host household, 
even if we do not count those who are obviously hired as wage labourers. 
Another reason for confusing labour service with reciprocal exchange 
labour is of more significance, stemming from semantic implications of 
the term choi or helping in Lannathai, as well as chuai in Siamese.
So far as choi or choi kan (helping each other) is performed between 
the pbasants of the same generation and of equal socio-economic status, it 
is likely to indicate reciprocal relationship. It should be especially 
noted, however, that between peasants of unequal status in land tenure 
category or in senior-junior difference, fchoi or 6hoi kan implies much 
more a deferential relationship to the social and economic superior
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rather than intimacy and reciprocity. The semantic connotation in 
this form seems to:con-fuse many geographers and anthropologists, 
even those who have seriously conducted close participant observation.
Despite such difficulties involved in research of co-operative 
labour, some scholars recognise different forms of co-operation. Aside 
from the works by Kaufman, Hanks, van Roy, and Turton, in his study 
of Ban Ping, Chiangrai province, Moerman distinguishes three major 
types of co-operative labour in terms of reward to be given for work: 
fellowship, exchange, and goods (Moerman, 1968: 116). What we are here 
concerned with iis 'fellowship', which denotes, according to Moerman, a type 
of co-operative labour "for rewards that are neither reciprocated farm 
labour nor payments in valuables". In 'fellowship', says he, those 
who give help (choi) do not explicitly expect a specific return, but 
"they come in order to maintain a close relationship with the recipient 
of their labour" (ibid.: 116-17). We may certainly infer that what 
Moerman recognised under the word, 'fellowship1 in Ban Ping during the 
early 1960's is obviously a form of labour service or choi, which may 
have been performed between the peasants of varied socio-economic 
status. His emphasis, probably over-emphasis, laid upon absence of 
distinct social classes and of economic stratification among the 
peasants in Ban Ping (ibid.: 104-105, 113) leads to his claim that 
"completely unknown in Ban Ping is the exploitative 'khp raeng' system" 
(ibid.: 137). However, this assertion seems to be open to question, 
when we take into careful consideration the connotation of choi or 
£hoi kan, and when we encounter evidence from Ban Ping indicating 
the existence of large scale landowners with tractors, who accumulated 
their holdings at the expense of smallholders. (ibid.: 108-109). Our 
task is to detect social relations underlying the peasant behaviour
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called &ioi or $hoi kan, in other words, to detect relations which 
tend to be masked by the egalitarian terms, between the patron and his 
clients who, ostensibly, "merely come to help, to .choi" (ibid.: 116).
The relationship of labour service as practised in Chiangmai 
village has no formal organisation, rather being built up in relation 
to the same factors as seen in the case of exchange labour: bilateral 
kinship ties, proximity of plots, and fellowship ties. In labour 
service, however, the stress is laid on rather different factors, 
notably kinship and fellowship. In contrast to exchange labour, when 
the relationships of exploitative labour service are established between 
bilateral kinsmen, it tends to be between the .younger and older genera­
tions. In many cases, poor households of the younger generation enter a 
dependent relationship by providing unpaid labour, to one or several 
particular wealthy kinsmen's households who may be in the first or 
second ascending generation. Likewise, in fellowship relationships 
formed outside the ties of bilateral kinship, deference to the wealthy 
and the older by the poor and the younger constitutes the labour 
service relationship. With respect to land tenure status, this 
subordinate nature of fellowship can be best seen between the landlord 
and the tenant. Differing from the horizontal and reciprocal linkage 
emphasised in exchange labour, vertical relationships are always 
predominant in cases of labour service.
In relation to this deferent and subordinate nature of labour 
service, there is a particular form of address for those who are rich 
male peasants and who are mostly recipients of unpaid labour service 
from clients of a lower status; they are customarily called ;g9_ liang, 
often translated into English, 'father protector' (van Roy, 1971: 120) 
or 'foster father' (Wijeyewardene, 1971: 231-32). Putting aside the
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complicated connotation of p<p liang, so far as the context of 
Chiangmai village is concerned, it does not necessarily mean solely 
a recipient of labour service, but is more widely used as an address 
for paying respects to a rich and economically successful man. Those 
peasants called p<? liang in the village are not numerous, mainly a 
few landlords, landlord-operators or some well-to-do owner-operators. 
They are rich and, sometimes, politically powerful in the village 
context, enough for the poor and the younger to enter their domination. 
It can be said that the relationship of labour service is built up 
basically of such social relations which have been formed in a wider 
context in line with the progress of socio-economic stratification.
It should be noted, however, that although most pb liang received 
labour service from their clients, the recipients are not necessarily 
Pb liang but include the rich or the older who are not addressed as 
Pb liang, and occasionally even have tenant status.
Figure 40 also demonstrates the relationship of labour service 
viewed from a tenant household. In addition to the nine partner 
households in reciprocal labour exchange, household No.44 provides 
unpaid labour service to two households in the first ascending genera­
tion : in the 1974-75 cropping season, the husband and wife worked 4
man-days in transplanting and harvesting for the wife's parents' 
household (No.14: landlord-operator), and worked 4 man-days in 
harvesting for the husband's great-unc le's household (No.197: owner- 
operator). The former is the most popular case in which unpaid labour 
is offered to a close kinsman. In the latter case, the relationship 
had been established in the previous few years rather in recognition of 
subordination to a wealthy man who is widely addressed as pb_ liang.
This pb liang successfully operates a small-scale local rice mill, a
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lucrative supplementary business recently started,and cultivates 6 
rai of his own main season plot for the family's consumption. The labour 
service in harvesting became established when household No.44 borrowed 
a fairly large amount of money from the £9 liang a few years ago, a 
debt which has subsequently continued. In other households, the 
relationship of landlord-tenant is also liable to impose labour service 
on them.
In addition to these dependent relations, household No.44 has to
pay a substantial amount of rent, accounting for nearly 50 per cent of
28the product, to the husband's father, a local landlord. On the other 
hand, the household has conversely received unpaid labour service from 
a rural labourer's household (No.124), that of the husband's nephew.
It is said that household No.44 has provided in return a small 
amount of economic aid and has allowed his nephew to cultivate tobacco 
in a corner of the rented plot during the off season. This implies 
that even for some tenant households a relationship of labour service 
has today begun to be established with households of even lower 
status and of younger generations.
Table 42 and Figure 39 show the amount and percentage of labour 
service received and the dominant factors in the establishment of the 
relationship of labour service according to land tenure status. It is 
conspicuous that in contrast to reciprocal exchange labour, labour 
service is much more received by the upper categories of land tenure 
status, notably by landlord-operators who rely on it to the extent of 
more than 90 per cent of the total co-operative labour input. This 
indicates that the utilisation of co-operative labour by landlord- 
operators, which is apparently not so different in amount from inputs 
from other lower categories, in fact,is substantially exploitative in
449
in
t'-
t
■d1
cn
rH
cn
'dc—\
0
cn
SS3
0H
Qt
CO
in
'dv
a)
tn
<dH
r-I
•H
>
■rH
fd
f t•H
p rP ,—, ,—,
0 cn ID m ID in
•p 3 ■—Io 0 «w* ■—■ •w-
rd H 1
cp r—i O n CN IP0 i-H 1—1
■P ftp<d
S3•H
80 o\o >1n3—• •P w r-r. S
•H -P 00 CN CN cn cncn S o cn *d< rH cn
,Q >i •H H ■—• —■ •-— •—■fd XJ ft<D np O CN cn <—1 ID 00O l p  m ID CO o*pH S3 ft o rH .
> fdp 8CD
cn
p
P f t ' _ „ ,—* ,—„0 ID 00 in in CN
£} P3 m m 00 r- IDfd cn
PI £3•H CN cn cn ■d1 CN
cn in cn CN OCN
(DO ,—^
•rl oV>
> >d ,— .,— .— ,P CD CN o in in PCD > cn cn CN CN
cn •H Jp *—* ■■—• ■-—' *CD (d
p o dp CN cn CN P
P CD 1 ID cn ro cn CN0 P S3 i—) m
-Q <dcd sPI
■P
i
cd p
P p P cnft CD O >iP ft  £3 fd 00 CN 00 ID ■d*■rH 0 (d 'd l> m in <d1 rH1 H 1 H CN rH ID CNH 0 pfd O 0) fd rH■p > 80 MH -rH
Eh O -P
4H 1
0 CD cncn 'd
• P H r-' co r-' m in
0 0 0 CN
a P3 ,P
He
0 cn
np
p p -p nj(d P <d •p
PI 0 -P O O Eh 0-P cn PI O ft EH Eh
P
0 
•P fd 
p 0)
»
1 -p
P P 
cd fd 
p p 
33 0) 
O Eh
O
O EH
P
0
■P >i
fd 0
P >0 P
&  t l P
? £ CO
■d p in
P 0 r -
O -P i
i—1 'd1
■d -P r -
p p cn
(d <d i—!
PI f t
•• .. 0
o
O Eh p
PI ft p
0H< CO
450
nature. The proportion of labour service received in the total 
amount of co-operative labour input declines considerably in the 
lower tenurial status categories/ particularly among tenants.
Among such groups the reciprocity of co-operation is still overwhelmingly 
dominant rather than the dependency relationship. With respect to the 
dominant factor in entering a dependent relationship of labour service, 
kinship ties are generally of significance as in the case of exchange 
labour. However, it is worth noting that reliance on kinship ties in 
labour service is generally less, particularly among the rich landed 
categories, the landlord-operator and owner-operator, where it is less 
than 60 per cent, compared with the reliance on kinship ties in exchange 
labour. It may be implied that these categories are currently expanding 
relationships, irrespective of kinship ties, for exploiting the labour power 
of the poor and younger villagers.
The amount of labour service received in Chiangmai village is far 
less than that of exchange labour, accounting only for 27 per cent of the 
total amount of co-operative labour. It is quite difficult to trace 
the changes in amount of labour service in the past. Judging from some 
interviews with older generations, there seems to have been little 
change as a whole during the past few decades. It is said, however, that 
labour service to some powerful landlords or landlord-operators . 
flourished until around the 1940's. In particular, Khun Saisarakit who 
held power as pq> khwaen (head of the tambon in that period) from the 1920's 
through to the early 1940's, was able to conscript, though not in any 
formally institutionalised way, numerous peasants for the transplanting 
and harvesting of his plots. It was not unusual, according to the 
villagers, that more than 80, occasionally 100, peasants, irrespective 
of whether kinsmen or not, would come to undertake service for the pp
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khwaen and join the feasts after work. Although the number of 
peasants mobilised was quite large, they seem to have had a dependent 
relationship of labour service on an individual basis with the pp khwaen, 
as widely recognised in recent years. As we have pointed out earlier, 
even in the period of Khun Saisarakit, the form of labour service was 
already quite different from that of corvee as an extra-economic form 
of coercion formally institutionalised in the preceding feudal period.
Labour service in the current village context- is unlikely to 
increase rapidly in magnitude and in significance in labour utilisation 
in the future. Under the current economic situation characterised by 
the increasing penetration of the money economy, erosion of reciprocal 
labour exchange relationships is more likely to result in the wider 
prevalence of wage labour. It will, however, remain to some extent, 
in so far as dependent relationships are maintained between the rich 
or the senior and the poor or the junior. Even in Ayutthaya village 
where peasant rice production was commercialised from the start and 
wage labour is overwhelmingly dominant, labour service called khQ 
raeng is still practised between some households, though on a quite 
small scale. This implies that this particular form of exploitation 
of labour power can survive firmly among Thai peasants, despite the 
strong penetration of the money economy and a growing tendency towards 
capitalistic social relations in the countryside.
4. Wage Labour
Wage labour as a non-family labour resource has become increasingly 
significant in the production process of rice cultivation in both 
villages under study and generally throughout Thailand. Wage labour 
denotes performance of farming operations through employment in which
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the hired person sells his labour power to the operating household 
as an employer. We are, therefore, basically concerned with the 
socio-economic phenomenon of wage labour within peasant agriculture, 
and not with that in a fully developed capitalist production, which 
involves the complete separation of the direct producers from the 
ownership of the means of production. In both villages, generally 
speaking, the demand side, i.e. operating households, is constituted 
mainly of direct producers holding, though in varying degress, the means 
of production and requiring wage labour as a supplementary resource 
only at particular stages of operations as we have described earlier.
On the other hand, the supply side includes not only the rural 
labourer’s households, but also a number of peasants who retain their 
own basic means of production from the lower land tenure categories in 
and out of the villages. These conditions seem to provide particularity 
to wage labour in peasant farming, distinguishing it from wage labour 
in general practised in a developed capitalist production (Lenin, 1960: 
177-178, 237-240; Bernstein, 1976: 61).
In the village context, there seem to be considerable differences 
in the incidence of wage labour, and in its relation to co-operative 
labour as between Chiangmai and Ayutthaya villages. As we have already 
seen in the previous section, on the one hand, Ayutthaya's broadcast- 
sowing cultivation with its long lasting orientation towards petty 
commodity production, shows heavy dependence on wage labour, while on 
the other, utilisation of wage labour still remains moderate in 
Chiangmai's transplanting cultivation with its strong subsistence 
orientation. Assuming the mobilisation of wage labour first occurs in 
most operating households as a substitute for co-operative labour as the 
more traditional form of non-family labour, it is necessary to examine
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the relation between the two in the historical and contemporary 
context.
In Chiangmai village, as perhaps in most parts of the Intermontane
Basin farming region, the substitution of wage labour for co-operative
labour has taken place slowly throughout history. However, the
considerable economic change commencing in the 1960's has brought
about rapid increase in the use of wage labour. In contrast to Ayutthaya
village, wage labour has always been complementary to co-operative
labour, and, to some extent, it is difficult to distinguish from
co-operative labour in many cases. In the modern meaning of the
Lannathai language, hap 6hang (being hired) can correspond to wage
labour, and khon hap Shang as the person hired may be used for rural
labourer as a distinct category or class distinguished from operating 
29
households as seen in Chapter V. Aside from these terms, peasant
wage labouring is more commonly expressed as £hoi ao khao (helping to
30
take paddy) or khp khao (asking for paddy). Both currently mean
wage labour for farming operations, in which the person hired receives
reward in kind, unhusked paddy from the employer. It is worth noting
here that wage labour is perceived as a sort of help with close
resemblance to choi or unpaid labour service as a form of co-operative
labour. This implies that wage labour is still inseparable from the
deferent' form of co-operative labour in the peasant consciousness,
and is likely to be a transformation from the latter. In addition to
this, the fact that the traditional form of payment by paddy is still
31
of wide prevalence, gives wage labour the character more of a social 
relationship between the hired and the employer, which is distinguished 
from a transaction utilising the medium of money.
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It should be noted, however, that despite such a close linkage 
between wage labour and the dependent form of co-operative labour, the 
former has increasingly become a more purely economic transaction 
between the hired and the employer’s household. This tendency can be 
particularly observed in the employment relationship between professional 
rural labourers or khon hap chang, the growing mass of rural proletarian 
in recent years, and the rich operating households who employ them.
In Ayutthaya village, on the other hand, substitution of wage 
labour was made earlier,to a considerable degree in the period of 
initial reclamation at the turn of the century. Since then, wage 
labour has not been complementary to co-operative labour, but a 
major structural component of labour utilisation in Ayutthaya's broad­
cast-sowing cultivation needed to cope with rapid reclamation and an 
extensive area operated. In the village, in similar terms to the 
modern Lannathai usage, rap Shang (the hired) means rural labourer.
There are, in addition, a couple of dichotomous terms more commonly 
used to identify workers on an operating plot: khaek literally guest,
specifically denotes a guest worker in labour exchange, and khaek 6hang 
means hired guest. Those who come to help or chuai under the 
subordinate relationship of labour service are also classified in the 
former. With such a dichotomy, Ayutthaya's labour utilisation has 
shown a clear distinction between co-operative labour, including labour 
service, and wage labour, probably since the beginning of its history.
In contrast to the Intermontane Basin farming region, the social 
and economic environment of the Ayutthaya area since the turn of the 
century has been really quite a dynamic one involving not only rapid 
settlement and reclamation, but also the massive flow of seasonal 
migrant labourers from Isan or the North-East region. In the newly
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opened frontiers for rice cultivation, the Eastern part of the Late
Canalled Lowland and the Retarding Basin, including the Rangsit canal
area and the areas near Ayutthaya city in particular, became a target
32
for the North-Eastern migrant labourers in those periods.
In Ayutthaya village up to the 1960's, migrant labourers mainly 
came from such North-Eastern provinces as Rg>i Et, Kalasin, Mahasarakham, 
and Nakhpn Ratchasima. They were, according to the old villagers, led 
by contractors called nai khaek (foremen of guest worker) and were 
employed in harvesting, staying at a temporary field hut (kratop) in 
the Tontan field. In addition to those employed temporarily in 
harvesting, there were a limited number of luk bhang or labourers 
regularly hired for a season who lived in the employer's households 
(all were provided with meals and places to sleep). The nai khaek, 
who were mainly peasants of North East origin, gathered a number of 
migrant labourers coming from various areas of '.the North East at Khorat 
(Nakhon Ratchasima), from which they travelled together in search of 
jobs to various localities in the delta region. The nai khaek made 
contracts for piece work with operating households and collected a fee 
of 1 to 2 baht from the labourers under their supervision.
After the late 1960's, however, the supply of wage labour in the 
Tontan field and adjacent areas has completely changed. Since then, 
migrant labourers from some northern provinces of the delta region 
(Singburi, Chainat, Saraburi, and Lopburi) and from further to the 
north from provinces outside the delta (Nakhpn Sawan, Sukhothai,
Phibhit, and Phitsanulok) replaced labourers from the North East, some 
of them arriving even in the mid-1960's. This seems to be closely 
related to the evidence that the rapid expansion of upland cashcrop 
cultivation, particularly of maize, in the provinces of the north
456
Central Plain around 1958-60, resulted in the emergence of a growing
population of poor peasants, seeking casual employment in the major
33
rice production areas. In 1974 and the few years following, a
greater part of the seasonal migrant labourers working in the Tontan
field were mainly upland cultivators from these provinces, and to a
lesser degree, rice cultivating peasants from the northern' part of the
delta. Perhaps, another reason for the change is that the flow of
seasonal out-migrants from the North East moved much more towards
Bangkok metropolis in the 1960's. However, despite such rapid
changes in the supply areas of seasonally migrant labourers, the
relationship between the operating household and the wage labourer
remains basically unchanged. Although the nai khaek as contractors
are today mainly poor peasants who live in the village or adjacent
areas, they still take a middle position between the two, as was the
34
practice in former days.
Thus, despite the change in the late 1960’s, the heavy dependency 
on seasonal migrant labourers in the operating households of Ayutthaya 
village, is basically constant throughout its history. There has been 
some sort of labour market since the turn of the century, in which 
most operating households have been involved. In contrast to Chiangmai’s 
subsistence production where wage labour has been basically supplied 
by the peasants inside the village, or from adjacent villages, a 
greater part of Ayutthaya’s supply has been obtained through the labour 
market extending to an inter-regional scale. Under such circumstances 
the exchange between operating households, nai khaek as contractor, and 
labourers has been mostly carried out on a cash basis, contrasting 
with the payment in kind in Chiangmai village. The only exception is 
for the labourers who may be peasants in the same village or from 
villages neaiy, who have close relations with operating households; )p
k
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they were sometimes paid in paddy, but this type of payment had 
completeley disappeared by 1970. It can be, thus, asserted that the 
conditions of wage labour in Ayutthaya are qualitatively different
from those of Chiangmai village, under the strong penetration of the
money economy and the constant existence of a labour market, and its 
distinctiveness from co-operative labour has widened up to the present.
Bearing in mind these sharp contrasts in the historical and 
contemporary characteristics of wage labour between the two villages, 
we may now examine in more detail the method of wage payment, supply
conditions of wage labour, and the form of wage work in comparative
perspective. Table 43 shows these elements according to the basic 
stages of farming operations, comparing the two villages, and Table 44 
shows current wage rates and their associated conditions in 1974-75.
Among the 112 households surveyed in Chiangmai village, a consider­
able number of households are already involved in use of wage labour, 
particularly in threshing and other labour-intensive stages. As we 
have already noted the predominant method of wage payment is in kind 
( by unhusked paddy at most farming stages. The only exception is at 
threshing, in which dek £hang ti khao (minors hired for threshing 
paddy), i.e. younger men and women, gather to be hired by most operating 
households for both the pleasure of social intercourse and trifling 
pocket money. This particular form of wage labour implies that, 
despite the cash wage payment, the stress is laid much more upon forming 
intimate social relationships with other young people. It can be said 
that, despite the cash medium, Chiangmai's wage labour is still inseparable 
from social intercourse of a kind which is never observed in developed 
capitalist production and even in Ayutthaya's highly commercialised 
peasant economy. However, we have to bear in mind also the fact that
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such relationships between the operating household and the younger 
people is obviously governed by the unequal and respectful aspects of 
pi npng kan relationship as we have seen in regard to exchange labour.
In relation to this confirmation of the position of wage labour 
in village society and its social relations/ we have to note the 
major supply source of wage labour. As shown in Table 43/ the major 
supply is from inside the village, in contrast to the seasonal supply 
of migrant labourers in Ayutthaya village. Chiangmai's social solidarity 
in the production process seems to be quite rigid,as indicated with 
respect to the degree of the integration as a village community in Chapter V. 
This development of a closely knit community/ however, seems to lead to 
other aspects of labour utilisation.
There is a radical discrimination exercised by the villagers
against the group of newly settled poor peasants, who are mainly Christian,
35living on the eastern pae within the village territory. These rural 
labourers' households have been unable to obtain any work in Chiangmai 
village's fields, even at the times of peak labour demand. Having few 
relations with other villagers, except with the poorer sector of 
Buddhist peasants, they have to earn a slender livelihood by casual 
employment in orchards owned by urban capitalist developers. And more 
seriously, they are developing their own small-scale occupations such as 
the gathering of tung leaves, charcoal burning and wood cutting on the 
state's 'forest reserve' or pa sanguan, in which they are in conflict with 
the government's land-use policy. It can, then, be said that up to the 
present Chiangmai1s integration as a village community has led to the use 
of wage labour, exclusively drawn from those with kinship ties and 
other traditional links within the community. On the other hand, the 
ostracised rural labourers newly migrated to the village seem to form a
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new category of rural proletarians together with a few other rural 
labourers emerged from the original community.
Another point which should be noted in Chiangmai's wage labour
utilisation is the predominance of day-labour rather than piece-work
as the basis of contract, as shown in Table 44. Day-labour in a
peasant agrarian society, generally speaking, is not based on time
reckoning in the strict sense, allowing workers much flexibility in
36
carrying out their work. In Chiangmai's case, it may commonly be 
observed that the workers hired on a day-labour basis in transplanting 
or harvesting, carry out their allotted tasks but often leave for 
leisurely rests such as for fishing and general conversation without 
any strict supervision by the employer. After the day's work, when 
the employer's household invites partners under the ao mu sai mil labour 
exchange system involved in the same work to the evening feast and the 
hired labourers are also, in many cases, allowed to join in.
With this, flexibility in day-
labouring arrangements and with no clear demarcation between wage 
labour and co-operative labour, Chiangmai's utilisation of wage labour 
is distinguishable from that of Ayutthaya village where the piece-work 
basis of wage labour is predominant. In Chiangmai's subsistence 
production, work and leisure appear to be intermingled even in wage 
labour.
On the other hand, Ayutthaya*s utilisation of wage labour is more 
deeply monetised and related to the formal labour market. Among the 
43 households cultivating broadcast-sown rice in the village, the 
greatest concentration of wage labour input is at harvesting, in which 
87 per cent of the total wage labour input was made in 1974-75. In 
the transplanting method, a considerable number of households hire wage
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labour both at the uprooting-transplanting and harvesting stages 
(Table 43). The method of wage payment is exclusively in cash at 
every stage of farming, regardless the method of cultivation, as shown 
in Tables 43 and 44. The wage rates are considerably higher than those 
in Chiangmai village. Although the rate is of course, highly variable, 
depending on tasks undertaken and between years, Auytthaya's ongoing 
wage levels amount to approximately 30-40 baht if computed on a per 
day basis,which is still considerably lower than the return to domestic 
labour and probably lower than wages in the industrial sector in Bangkok.
This low wage-rate is likely to result in the increasing use of wage 
labour as a substitute for disappearing co-operative labour and even
37for the marginal units of domestic labour in the rich operating households.
In deciding prevailing wage rates there is a notable tendency for a few
rich households, mainly landlord-operators and owner-operators,
initially to fix the new wage levels for various tasks in a particular
year, with these rates being subsequently followed by other operating
households. In this connection, the nai khaek performs no role,
remaining merely a contractor and a collector of wage labourers to be
supplied to the operating households. The lower wage rates in Ayutthaya
village■ thus seem to be derived from a form of monopsony control over
wage labour exercised by the upper strata of landed peasantry. They
are able to reduce the wage rate considerably from the level to be
expected in a fully competitive labour market as developed in a capitalistic 
38
economic system.
Such relatively low wages, paid in cash, under Ayutthaya's petty 
commodity production exhibit a sharp contrast with Chiangmai's 
traditional wage paid by unhusked paddy. The wage rate of one thang for 
one man-day of labour in Chiangmai village is almost ubiquitous and has
463
remained unchanged for many decades, probably for more than a century,
39
regardless of any change in paddy price. The traditional computation 
of one thang paddy per one man-day labour is principally based on use- 
value. This traditional wage rate may have been adjusted to the cost 
necessary to maintain subsistence for a labourer in former days.
However, it is also true that this long-maintained, fixed rate 
certainly results in keeping wages low, which helps operating house­
holds of landed peasants to exploit the labour power of wage labourers. 
On the other hand, under Ayutthaya's commodity production, wage labour 
has become completely subject to exchange value. However, despite the 
long persistence of peasant petty commodity production, the under­
development of the labour market characteristic of peasant agriculture 
serves to reduce wage-rates to levels lower than would be attained in 
an industrial economy and in more capitalistic farming.
In relation to the supply conditions for wage labour in Ayutthaya 
village, we have already discussed the predominance of seasonal 
migrant labourers. In addition, a considerable number of wage labourers 
from inside the village are also hired, particularly in some stages 
of transplanting cultivation, and, to a lesser degree, in the harvesting 
and bundling stages of broadcast-sown cultivation. There can be 
observed a clear division in wage labour supply between the two methods 
of cultivation: to cope with the enormous demand for labour,
particularly in harvesting, for the vast area of the Tontan field, 
broadcast-sowing cultivation has traditionally come to depend upon 
labour from outside the village in addition to supplementary labour 
from inside*, the area operated under the early season transplanting 
cultivation is still small enough to be managed by the wage labour 
force from within the village. Most seasonal migrant labourers from
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the northern margins of the Central Plain, move southwards after 
they have finished harvesting in their own and adjacent villages, 
to be hired successively in the villages on the way. The lag in 
ripening time in different areas enables them to obtain temporary 
employment in various villages, and eventually they reach Ayutthaya area 
in December and January where khao khun man and other varieties with 
the latest maturation time in the delta are grown. Given this ecological 
connection in the seasonal migration pattern, outside labourers are 
rarely available in the period of early season cultivation lasting 
from April to September, and labour requirements are almost totally 
furnished by wage labourers from within the village.
In contrast to Chiangmai village, the contract for work in
recent years has come to be made exclusively on a piece-work basis
(Shang mao) for wage labourers from both inside and outside the village.
Under a developed capitalist economy, piece-rates can be equated with
40
time-wages in the economic sense. However, in making a comparison of 
Chiangmai1s day-labour and Ayatthaya's piece-work systems, we have to 
take into consideration differences between the two dominant forms 
within the context of peasant agriculture.
In Chiangmai1s subsistence oriented production, day-labour wages 
at every stage of cultivation are, of course, measured by time, but 
there is no strict reckoning of working-time and little supervision is 
made, allowing flexible use of time by the labourer. This indicates 
that Chiangmai's peasant farming still retains the irregularity of 
working pattern characteristic of subsistence production, despite the 
prevailing day-labour wage which is apparently similar to a capitalist 
form. On the contrary Ayutthaya's wage labour, based on piece-work, is 
a much more advanced one in which exploitation of labour power is
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exercised in a more efficient form. In the harvesting of broadcast- 
sown rice, for example, the rate of wage from 1974-75 varied from 15 
to 20 baht per ngan (0.25 rai), or equivalent to 60 and 80 baht per 
rai respectively, depending on conditions, such as lodged stalks or 
water remaining in the plot. A worker can normally harvest 1-1.5 
ngan on average, or if particularly skilled 2 ngan in a day? at 
the very most he could do as much as 3 ngan, to earn a maximum 60 baht 
a day. Since most seasonal migrant labourers are hired as a group to 
undertake a piece of work in harvesting, they are able to concentrate 
labour power and skills on the piece of work contracted, regardless of 
differences in ability among the members. In so doing, the working time 
of the labourers tends to be unusually extended, possibly up to 12 
hours a day to finish the piece of work within a limited time. Under 
the prevailing basis of piece-work wage, working time is often prolonged 
and labour use extremely intensive. The flexible use of time as 
practised within Chiangmai's subsistence production is absent. In 
this way, the piece-work basis enables the operating household as an 
employer to achieve an efficient input of relatively cheap wage labour 
at the critical stage when a great labour-intensity is required.
5. Conclusions
In the preceding discussions, we have attempted to show the 
nature of labour utilisation in relation to the production process of 
rice cultivation, comparing the cases of Chiangmai and Ayutthaya 
villages. As indicated in the analysis of farming operations in the 
previous chapter, Chiangmai1s transplanting culture shows an extremely 
high total input of labour per unit area, with particular emphasis on 
the harvesting and uprooting-transplanting stages. This is in radical
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contrast to Ayutthaya's broadcast-sowing culture where the total 
labour input per unit area is relatively lower and a greater amount 
of it is concentrated only on harvesting. These contrasts in total 
labour input per unit area and in the pattern of allocation to different 
fanning stages are principally derived from the underlying technological 
differences in the production process between the two cultivation 
methods predominant in the villages.
With respect to the allocation patterns of labour resources, we 
have to recognise, in addition to the domestic labour of each 
operating household,the great significance of supplementary labour 
resources, i.e. co-operative labour and wage labour, which are almost 
essential in the ecological and technological context of rice farming.
The major inputs of such supplementary labour resources are concentrated 
on the labour intensive stages of the respective cultivation methods.
There is, however, a profound contrast in the relative mobilisation of 
co-operative labour and wage labour resources between the two villages. 
Chiangmai's transplanting culture and its subsistence oriented 
production still utilises a greater amount of co-operative labour organised 
through traditional social norms and social relations of production to 
meet the supplementary demand. In Ayutthaya's long-developed petty 
commodity production, the use of wage labour, already prevalent even 
in the pioneering days,has always performed an important role, while 
the always relatively underdeveloped co-operative labour is now 
disappearing, being substituted by wage labour. Despite such a radical 
contrast in the mobilisation of non-family resources, ardisparity common 
to both villages can be detected in the relative
availability of non-family resources between land tenure categories.
The upper strata of operating household are increasingly able to
467
secure wide access to non-family labour resources, with the lower 
strata conversely tending to depend much more upon domestic 
labour.
It can be thus asserted that the basic patterns of labour 
utilisation are generally structured within a particular production 
process in which the peasants5 unique and long-established technology 
has interacted with the particular set of ecological factors in rice 
cultivation. In addition to this technological and ecological system, 
the patterns of labour utilisation, especially in mobilisation of 
non-family labour resources, have obviously resulted from the particular 
socio-economic conditions of peasant production, evolved in the two 
selected villages, namely subsistence production in Chiangmai village, 
and petty commodity production in Ayutthaya village.
Assuming such structural relationships working between ecological 
and socio-economic conditions, thus we have to approach the socio­
economic reality of utilisation of non-family labour resources with 
regard to the social relations of production. In this connection, the 
distinction in terms of social relations between the two forms of 
co-operative labour, exchange labour and labour service, is of signifi­
cance. Exchange labour, a reciprocal transaction practised between 
those of equal or near-equal status, has performed an important role in 
labour mobilisation among the rather lower strata of peasants. 
Conversely, labour service, a dependent and exploitative relationship, 
is often established between household^ of different status, emphasising 
the disparity between the rich or senior and the poor or junior.
Given the social relations underlying the co-operative labour 
consisting of two such distinctive forms, the two villages again show 
a sharp contrast. In the subsistence context, Chiangmai's peasants
468
have still retained both forms of co-operative labour, together with 
their highly co-operative scheme of irrigation. This implies that 
the direct exchange and exploitation of labour power based on 
reciprocity and dependency are still widely practised without the 
mediation of money. By contrast, Ayutthaya's co-operative labour, 
which was rather underdeveloped from the start, is now completely 
shifting to wage labour. Exchange and exploitation have become, here, 
no more intimate, but are practised and exercised almost exclusively 
through the medium of money.
The contrast in terms of social relations of production can be 
further clarified when we take into consideration the conditions of 
wage labour in the two villages. Aspects of wage labour utilisation 
such as method of wage payment, supply conditions, and forms of wage 
work, indicate quite different conditions between the two in regard 
to the relationship of wage and co-operative labour. In Chiangmai's 
subsistence production wage labour is complementary to and even 
inseparable from co-operative labour, retaining practices of payment 
in kind and a basis of day-labour in which work and leisure is still 
intermingled. On the other hand, in Ayutthaya's petty commodity 
production, wage labour, quite separate at an early stage from any 
form of co-operative labour, has prevailed on a piece-work basis with 
payment in cash and the extensive use of sources of labour from the 
wider labour market.
There is still doubt that these contrasting characteristics of 
social relations in co-operative labour and wage labour are basically 
derived from the particular socio-economic conditions of peasant 
production existing in the two villages. Assuming these contrasting 
orientations of peasant production - subsistence production and petty
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commodity production- are structurally linked with the particular 
processes of production, we can assert that the social relations 
currently observed have been formed in close relation to the peasant 
technologies of rice cultivation respectively developed within the 
two villages. The distinctiveness of the two peasant farming systems, 
which we have examined at the regional level, seems to assume greater 
clarity in the context of the village community.
\
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CHAPTER IX
CONCLUSIONS: PEASANT FARMING SYSTEMS IN THAILAND
In this final chapter we first intend to summarise the foregoing 
discussions in making a re-examination of our major hypotheses 
postulated earlier. In making a comparison of the two farming systems, 
we examine our findings and arguments with special reference to such 
ecological factors as physiographic and hydrological conditions, 
irrigation and cultivation methods. This is followed by a comparison 
in terms of the differing socio-economic context extending to the 
historical processes of land reclamation, land tenure and labour 
utilisation. Throughout the summary discussions, our emphasis will 
be laid upon the two structures, ecological and socio-economic, 
underlying the peasant farming system. Subsequently we shall 
investigate the role of peasant technology in an attempt to place it 
in a theoretical context within the structure of a farming system 
and suggest some issues relevant to studies of peasant farming.
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Our inquiry has mainly focused on the nature of peasant farming, 
which has been examined as a system in both ecological and socio­
economic contexts. In order to achieve a systematic interpretation 
of peasant farming, our description and analysis have placed emphasis 
on both, rather than concentrating solely on ecological explanations.
The reality of rice cultivation practised by Thai peasants presents 
far greater complexity in its linkage to economic, social and cultural 
aspects, than any naive ecological hypotheses would assume. Another 
methodological stress made in the present study is the comparative 
perspective designed to show contrasts between the systems, and to 
detect the more significant and vital factors and relations within 
them. A comparative perspective is considered useful, if not essential, when 
we attempt to elucidate the overall details of a structure such as a 
farming system, in which a number of factors are interrelated. The 
complex entity of a farming system consisting of ecological and socio­
economic aspects, can be analysed most effectively, only through a 
comparative investigation of different systems.
Within such major theoretical and methodological considerations, 
we have posed at the start the two main hypotheses concerned with the 
ecological and socio-economic aspects of the two distinctive farming 
systems as follows:
(1) The two peasant farming systems, i.e. the Interraontane Basin 
type and the Delta type,show radical contrasts in irrigation and 
cultivation methods in relation to ecological and technological 
conditions.
(2) These two faming systems, in which agricultural technology
t
structurally interacts with both ecological and socio-economic 
conditions, are dominated by distinctive forms of peasant
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agricultural production: subsistence production in the
Intermontane Basin and petty commodity production in the Delta.
In dealing with these hypotheses, we have set out arguments at the 
regional level to show the main characteristics of the farming 
systems. Since, however, the elements and relationships in peasant 
farming essentially relate to individual households as production units 
within their immediate framework of the village community, the main 
part of our investigation has subsequently focused on two selected 
villages each representing its farming region. It is at this level 
that the complex structural relationships between ecological and 
socio-economic conditions in a peasant farming system can most 
explicitly be exposed.
On this basis we can now bring together the threads of arguments 
in the preceding chapters in an attempt to elucidate the nature of 
the farming systems in a comparative manner. Our examination of the 
operation of the rice farming systems of the two areas has shown 
clearly significant differences in the nature of the systems included 
within the general typology of irrigated rice farming. These differences 
are derived from both ecological and socio-economic environments, 
expressed in the medium of farming technology.
As we have seen in earlier chapters, the physiographical and 
hydrological conditions around the two villages differ greatly, 
particularly as to the water availability in the first half of the 
cultivation period, the crucial time of vegetative growth for the rice 
plant. The rice fields of Chiangmai village and of many parts of the 
intermontane basins, stretching over alluvial plains with moderate 
slope along relatively small-scale rivers, with a high catchment/paddy
i,
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area ratio, have the possibility of a sufficient and stable water 
supply, if peasant technology is able to manipulate the water resources 
by small-scale irrigation works. On the other hand, the rice fields 
extending over the low-lying and extremely flat delta terrain are, in 
many localities, subject to annual inundation which is uncertain in 
timing and amount, but which normally occurs in the latter half of the 
cultivation period. In particular, the vast depression of the Retarding 
Basin, in which Ayutthaya village is located, is submerged under a deep 
and prolonged inundation. This uncontrollable inundation together with 
the uncertainty of monsoon rainfall during the first half of the 
period, has made effective water control practically impossible for the 
majority of the peasants within the scope of indigenous technology.
Under such radical contrasts in physiographical and hydrological 
conditions, the methods and practices of supplementary irrigation, 
which constitute the crucial farming technology of rice cultivation, 
differ to a considerable degree between the two villages. Chiangmai's 
peasants have traditionally been able to create and develop within 
the limits of their indigenous technology a highly artificial 
irrigation system, i.e. the miiang fai system. With the miiang fai 
system held as common property, efficiency in irrigation is here 
attained through highly co-operative organisational arrangements in 
allocation of water rights and in necessary maintenance under the 
customary regulations. On the contrary, the gigantic and uncontrollable 
nature of the delta hydrology has meant that Ayuttaya's peasants 
depend almost totally upon monsoon precipitation and annual inundation. 
Without any traditional organisational arrangement for irrigation, 
Ayutthaya's rice farming has recently been involved in a large-scale 
government water control project in which not surprisingly there is
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little peasant participation. Thus the physiographical and hydrological 
conditions have a vital effect upon the very core of peasant farming 
technology in rice cultivation, with different practices of irrigation 
generally observable between the two farming systems.
These contrasting ecological complexes are reflected closely 
in the different cultivation methods predominant in the two villages. 
Chiangmai's elaborate transplanting culture can be attained only 
through the well developed water distribution system within the muang 
fai system. Conversely, Ayutthaya's extensive broadcast-sowing culture 
requires no systematic distribution of water but does require careful 
timing of various farming operations to adjust to the occurrence of monsoon 
precipitation and flooding. In the regional context of this latter 
farming system, the predominance of broadcast-sowing observed in 
Ayutthaya village is not necessarily applicable to the whole Delta 
region where transplanting has historically been practised, though in 
rather limited areas under more favourable water conditions, and 
where there has been a shift from broadcast-sowing to transplanting 
recently along with the government water control projects. We should 
note, however, that many peasants who have recently adopted transplanting 
cultivation tend to be rather indifferent to maintenance and other 
managerial tasks required in irrigation as a whole. This implies 
that the Delta farming system still retains a strong inclination 
towards dependence on uncontrollable natural forces to which broadcast- 
sowing culture is a more flexible response as typically expressed in 
Ayutthaya village.
Thus, the general issue of ecological complexes in relation to 
physiographical and hydrological conditions, irrigation methods and 
rice cultivation methods obviously calls for differential responses
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of the peasants between the two farming systems. Given the relatively 
controllable land and water resources associated with rice farming, 
Chiangmai's peasants have consistently made a series of highly active 
responses, represented by the artificial and indigenous engineering 
of the miiang fai system and by a sophisticated transplanting culture.
On the other hand, uncontrollable nature and water resources in the 
delta have imposed on Ayutthaya's peasants relatively passive responses 
in almost every aspect of their rice farming. We should note, however, 
that these apparently passive responses towards nature have, on the other hand, 
led the peasants to the other flexible technological responses shown 
in the deliberate choice of seed varieties including 'floating rice1 
and operations whose timing is well adjusted to the monsoon rains and 
inundation. So far as the ecological complexes and their embodied 
peasant responses are compared, differentiation between the two farming 
systems is clearly justified. What we have suggested in our first 
working hypothesis as a point of distinction between peasant farming 
systems, the effect of ecological differences, does indeed partly 
explain the responses in rice farming among Thai peasants.
Recognising these radical contrasts in the ecological complexes, 
it is now in turn necessary to make a further examination of the 
second working hypothesis, with particular reference to several socio­
economic aspects involved within the two rice farming systems. As we 
have suggested throughout the preceding pages, it is peasant farming 
technology which interacts between the ecological and socio-economic 
structures, or sub-systems, of rice faming. Within this conceptual 
framework, peasant faming technology as it relates to the ecological 
structure is only one element of importance and it must be re-examined 
in relation to the socio-economic structure. We would argue that such
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a twofold analysis should be utilised in any study of peasant farming 
in order to overcome naive 1 deterministic1 interpretations on the 
basis of environmental and technical factors and, moreover, functional 
interpretations of cultural ecology, which largely play down socio­
economic structure.
In our empirical analysis preceding in earlier chapters, there 
is little doubt that historical processes of riceland reclamation 
differ markedly between the two villages and in more general terms 
between the two farming regions. In Chiangmai village small-scale 
reclamation by the peasants of the limited land resources in the narrow 
valley proceeded gradually from the early nineteenth century, and the 
closure of the land frontier in the 1950's has led to serious landhunger 
at the present time. The quite small area operated by all households, 
whether landowners, tenants or part-tenants,has necessitated the 
development of an extremely sophisticated and labour-intensive farming 
technology designed to increase land productivity, through an efficient 
manipulation of physical factors and social relations of production. 
Despite this high productivity, however, Chiangmai's peasant production 
has been historically and is still directed towards subsistence, aiming 
at securing rice for home consumption, despite the entry of the money 
economy in recent years. Ayutthaya's historical situation is a clear 
contrast. Here peasant farming started, as widely seen, particularly 
in the Young Delta, with large-scale reclamation of the barren delta 
associated with the boom in rice-export agriculture at the beginning of 
the twentieth century. Peasant reclamation generally ceased by the 
1920's or 1930's and thereafter landlessness among the peasants has 
steadily increased. Ayutthaya's less labour-intensive technology has 
been working efficiently throughout the reclamation period up to the
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present, coping with the need to operate relatively large areas under 
almost uncontrollably harsh natural conditions. Throughout the 
relatively large areas cultivated and with its extensive farming
techniques, Ayutthaya’s peasant production has long been able to
\
carry on petty commodity production, with a deep involvement in the 
rice market economy.
With respect to the land tenure situation, the contrasts of the 
two farming systems become even clearer, reflecting as it does the 
differences in land reclamation processes. In Chiangmai village, the 
close of peasant small-scale reclamation and the continuous subdivision 
of landholdings for many generations has led to an absolute shortage 
of land. This has resulted in the development of an intricate pattern 
of small-scale renting of landholdings, which is practised both between 
kinsmen and non-kin households mainly within the village. On the 
other hand, in Ayutthaya's petty commodity production developed initially 
through the large-scale reclamation boom going back only two generations, 
the landed peasants have still retained relatively large holdings. 
However, the tendency towards landlessness and tenancy has steadily 
progressed throughout Ayutthaya village's history, where the 
development of absentee landlordism has been one of the major 
characteristics. Despite such a difference in the dominant form of 
tenancy, the two villages, and probably most parts of the two farming 
regions, have generally undergone a rapid differentiation with distinct 
land tenure categories, particularly as relates to landed and non-landed 
households, during the past few decades. Above all the growing mass of 
landless rural labourers, who remain within villages to be hired as 
wage labourers by the richer operating households, can be generally 
regarded as a result of the ongoing socio-economic stratification which
478
has accelerated particularly since the 1960's. It might indeed be 
said that landlessness and socio-economic stratification among the 
peasantsr which cause a serious increase in rural labourers/ are 
currently progressing regardless of differences in farming system, 
though the processes vary in degree with the area.
Another important socio-economic aspect of the peasant farming 
systems is labour utilisation in the production process, with which the 
underlying technological factors interact most explicitly. In 
particular, the series of farming operations embodied in a particular 
cultivation method principally governs the pattern of labour 
utilisation. The extremely high labour input per unit area with 
particular emphasis laid on the uprooting-transplanting and harvesting 
stages in Chiangmai's transplanting culture and the lower input 
concentrated only at the harvesting stage in Ayutthaya's broadcast- 
sowing culture explicitly reflect such a structural relationship between 
technology and labour utilisation. In addition to this, a striking 
contrast between the two farming systems focuses upon utilisation of 
non-family labour■resources, co-operative labour and wage labour, 
which are an essential element of rice cultivation. The great signifi- 
canace of co-operative labour, including both exchange labour and 
labour service, in Chiangmai village clearly indicates continuing social 
relations of production between the villagers. Conversely, Ayutthaya's 
co-operative labour has been almost completely replaced under the 
influence of the long-established money economy by wage labour, which 
no longer involves personal, non-monetary relationships in labour 
exchange. This contrast in labour utilisation appears to indicate 
distinctive forms of peasant agricultural production, which have been 
generated and developed in the two farming systems and their regions.
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Thus, the general issue of socio-economic conditions, which we 
have compared above, including the processes of land reclamation, the 
land tenure situations and patterns of labour utilisation,obviously 
indicate the differential orientation of peasant production economy, 
as we have postulated in the second working hypothesis. Chiangmai's 
subsistence production has developed within a relatively closed village 
community away from the rice market economy. It has basically been 
achieved on quite small operated areas through extremely high labour 
inputs and a sophisticated peasant technology directed towards 
alteration of land and water resources. Deterioration of the land 
tenure situation leading to the small-scale renting generally practised 
within the village and wide utilisation of co-operative labour ,are also 
characteristic to the subsistence oriented production. On the other hand, 
Ayutthaya's petty commodity production, which started and has continued 
principally with rice-export agriculture, has been achieved over larger 
operated areas through lower labour input and an indigenous peasant 
technology still rather dependent on nature. As we have seen earlier 
in the development of absentee landlordism and the striking prevalence of 
wage labour, it has been linked closely with the wider economic context 
of rice-export agriculture in the delta.
It should now be noted that these distinctive forms of peasant 
production, which clearly stem from the complex socio-economic conditions, 
are again bound up with the ecological structure we have described 
earlier. The persistence of active responses towards alteration of the 
natural environment and great sophistication of the entire farming 
process must be fostered and emphasised within Chiangmai's subsistence 
production, where traditional social relations of production and the 
associated social norms have still been retained within the village
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community. Despite the recent rapid penetration of external forces 
such as the money economy and the introduction of industrial inputs, 
Chiangmai's peasants still seem to maintain their own subsistence 
context. In contrast to this, Ayutthaya's situation is quite 
different. The rather passive but highly flexible responses, which 
are consistently recognisable throughout the process of rice farming, 
have long been a component of petty commodity production among the 
delta peasants. Such responses together with the individualistic 
nature shown in their farming operations are considered to have emerged 
after the destruction of subsistence production and its associated 
socio-economic relations, and to have been established along with the 
prevalence of rice-export economy.
Throughout the present study our arguments have mainly taken a 
twofold analytical path, ecological and socio-economic, in order to 
tackle the complex entity of Thai peasant rice farming as a system.
In so doing, we have identified two distinctive farming systems 
of rice cultivation, in which peasants, coping with the given physio­
graphical and hydrological conditions, have utilised different methods 
of irrigation and cultivation to lead to a successful production 
process. These farming systems, at the same time, are dominated by 
different forms of peasant production in terms of their current socio­
economic situation. As a consequence, we can now argue that what we 
have pursued under the term 'peasant farming system' is indeed a 
technological complex linking the two interrelated sub-systems.
Given that technology essentially embodies socio-economic relations 
and the prevalent thought and behavioural response among peasants, 
as well as implements such as the plough and sickle, a technological 
complex is a totality reflecting such a farming system itself.
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Thus, in our study of Thai peasant fanning systems we have 
attempted to demonstrate this simple but fundamental principle. It 
can be asserted that a farming system as a technological complex is a 
reflection of a decision-making process by a peasant, extending to 
both ecological and socio-economic contexts relevant to rice cultivation.
It is peasant technology per se which combines the various factors in 
both contexts and integrates them into a consistent system of rice 
farming. Through the mediation of peasant technology, the rice 
plant, physiography and hydrology - elements of nature itself,are 
altered and transformed into the effective environment, which, in 
turn, necessarily link with a particular set of socio-economic 
relations. For the peasants whether in Chiangmai or in Ayutthaya, 
technology is not an abstract concept of which only a geographer may 
think, but a concrete reality through which they decide and act towards 
water conditions, plants,land and labour.
It can, then, be suggested that studying the range of various 
farming 'techniques1, as we have demonstrated in detail in this study, 
may provide an extremely powerful tool in identifying the processes of 
peasant decision-making behind them. Farming techniques mobilised in 
cultivation, including seeds, plants, farming tools, motive power and 
other technical apparatus, and their usage and performance each have a 
particular meaning in the ecological and socio-economic contexts. In 
other words, they always represent a particular function within a 
consistent and systematic process of peasant production? an individual 
tool and its usage have a specific position within the technological 
complex. For this reason, a detailed inquiry into techniques may enable 
a researcher to cast light on their underlying relationship to the 
peasant decision-making process in response to the natural and socio-economic
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conditions surrounding him.
It is our strong assertion that every fieldworker who is 
concerned with a particular peasant farming cannot begin his study 
without an apparently simple but essential inquiry into such questions 
as to why the peasant maintains standing water on his plot to a level 
of 10 cm, not 20 cm, and why he sows 'floating rice1, not other 
varieties. The water of 10 cm depth and the 'floating rice' carry 
amazingly rich implications and are often a clue for solving the entire 
problem involved in a peasant farming. It should be noted here that any 
attempts to categorise peasant farming at a highly abstract level, 
represented by conventional typology of the agricultural system, of 
environmental determinism, of functional cultural ecology and, more 
recently, of 'modes of production' theses, would be totally meaningless 
or, at the best a mere intellectual exercise, unless they were built 
up on the base of shared experience of peasant farming systems currently 
being derived from detailed research in the countrysides of the Third 
World.
In the present study we entered into little discussion of 
technical or technological changes, now going on in many localities 
of the two farming regions. However, some changes, at least those 
observable in the two studied villages, seem to be worth noting in 
relation to our theoretical framework of peasant technology. The first 
is the recent rapid expansion of upland cropping by shifting 
cultivation techniques in dry deciduous dipterocarp forests, which 
are in many parts regarded as state-owned 'forest reserve', in the 
Intermontane Basin region. The cultivators of the upland are mostly 
landless peasants, including rural labourers and poor tenants, who 
seek subsistence rice for their survival. Their reclamation and
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techniques are not a regression from existing techniques, but a 
development of the peasant subsistence technology per se which is 
currently establishing itself outside the existing wet-rice farming 
system. This is crucially significant in indicating that the problems 
arising in the socio-economic context, particularly those derived from the 
aggravation of the land tenure situation, can bring about a new 
technological complex.
The second is the shift from broadcast-sowing to transplanting, 
which is now proceeding widely in response to the improvement of water 
control under the government projects in the Delta. This externally- 
induced technical change accompanying the introduction of new seed 
varieties and a set of industrial inputs indeed has an effect upon 
the existing ecological complex. It is also true that changes have 
been effected, to a certain extent, in the socio-economic structure, 
particularly in the pattern of labour utilisation according to the 
new pattern of farming operations caused by the shift. To cope with 
the increased labour demand especially in the uprooting-transplanting 
stage, the households who have adopted the transplanting method in 
early season cultivation have become increasingly dependent upon wage 
labour, at least in the case of Ayutthaya village. However, this does 
not mean an emergence of a new pattern of labour utilisation, but only 
indicates the progress of the existing tendency towards dependency on 
wage labour. The dependency on wage labour has already existed within 
the socio-economic structure characteristic of the petty commodity 
production long-established within the Delta farming system. Moreover, 
the shift to the transplanting method is most unlikely to result in any 
changes in the land tenure situation.
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It should be noted that the externally-induced technical changes 
involving a new set o£ inputs, which may merely cause a. change in the 
ecological nexus of rice cultivation, does not necessarily bring 
about an overall structural change of a farming system. Conversely, 
the former case proceeding in the Intermontane Basin farming system 
may represent far more serious and dynamic changes,which represent 
indeed the eruption of socio-economic problems internally developed 
within a faming system.
These examples of the ongoing changes suggest a fundamental principle 
that peasant faming technology is not variable in itself but a totality. 
Therefore, adoption of techniques does not necessarily mean fundamental 
change that brings about changes in decision-making attitudes or, in 
other words, peasant consciousness directed towards both socio-economic 
and physical environments. But rather we can here assume, following 
Georg Lukacs (Lukacs, 1966: 29), that, among most peasants, problems 
first arise in the socio-economic sphere, which suggest the need for 
or allow for technological change, possibly in both ecological and 
socio-economic structures of the faming system.
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NOTES
CHAPTER I
1- For example, Grigg's comparative surveys of farra-size and
agricultural labour force on the world scale (Grigg, 1966: 
204-235} Grigg, 1975: 194-202).
2. Hahn's attempt is made essentially in the context of cultural 
history. For further discussion on Hahn's contribution to the 
study of cultural history, see Kramer, 1967: 73-89.
3. In British geography B.H. Farmer lays stress on comparative
technology (Farmer, 1968: 202-208).
4. According to Pelzer, landscape is a generic geographical concept
which is "physical expressions of totally different economies, 
or mode of life, with different cultural patterns, concepts of 
land tenure, attitudes towards the soil, and material equipment" 
(Pelzer, 1945: 6), Also see Uhlig, 1969: 18.
5. If one considers the subsistence part of the household economy 
and nutrition, poultry raising together with fishing is one of 
the more important resources of protein supply in Thai life 
(Kamol, 1955: 54-55} Whyte, 1974: 147-148).
6. The major analyses of this study will be carried out in the 
spatial framework of the villages, but such a study of peasant 
villages must take into account the influence of the outside 
world. For discussion on the problems of village studies see 
Geertz, 1968: 318-322.
7. Janet Henshall provides an explanatory model to show a combina­
tion of farming systems in the tropics, and tries a structural 
analysis of Barbados peasant agriculture (Henshall, 1967: 433- 
434} Henshall and King, 1966: 74-84). R.J.C. Munton shows a 
decision-making model on the farm being viewed as both ecosystems 
and economic systems (Munton, 1969: 145-156} Morgan and Munton,
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1971: 20-22)/ while I.G. Simmons’ works are more widely concerned 
with the evaluation and management of various natural resources 
(Simmons, 1966? 59-72? Simmons, 1974). Recent trends of 
ecological study in geography, particularly in South East Asia, 
appear in some stimulating essays dealing with environmental 
perception edited by Philip Stott (Stott, 1978: 7-22? Ng, 1978: 
34-48? Demaine, 1978: 49-67).
8. Blaut points out that "one of the reasons why we have so few
explanatory generalisations about resource-using systems and
their significance for culture ....  would seem to be the lack of
attention on the part of geographers to the behavioural and 
orientational aspects of the fields, and of anthropologists to 
the material aspect" (Blaut, 1961: 58). Also see Mikesell,
1967: 631.
9. Besides geographical studies, some British anthropologists have
laid strong emphasis upon environmental variables in their 
analyses of social structure, as a challenge to conentional 
functionalism. Edmund Leach's stimulating studies on Kachin and 
Shan political systems in highland Burma and social structure of 
Pul Eliya in Sri Lanka are chiefly based on ecological speculations? 
and his typology of 'valley state' in mainland South East Asia is 
also constructed on the ecological setting (Leach, 1954; Leach, 
1961? Leach, 1960: 49-68). Peter Worsley's critique for Fortes' 
analysis of the Tallensi kinship includes suggestive discussions
in ecological context (Worsley, 1956: 37-77). Daryll Forde's 
early work on material culture and environment marked a glimpse 
of the ecological approach in British anthropology, and leads to 
the theoretical foundation of 1socio-cultural ecology' in later 
years (Forde, 1949? Forde, 1970: 15-29). For further discussion 
of recent trends see Ellen, 1978: 290-303; Ellen, 1979: 1-17.
10. Harris points out that Steward and most of his successors neglected
empirical studies of agrarian people in favour of non-agricultural
hunting and gathering groups (Harris, 1969a: 135). However, the 
studies on peasant agriculture in Puerto Rico and the sustained 
theoretical concern on irrigated agriculture and its socio­
political implications should be noted (Steward et al. 1955; Steward
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et al., 1956) .
11. Ethnoecology- might closely be related to the concept of 'perceived 
environment1 in geography (Brookfield, 1969: 53-80).
12. Such a typological logic of environmental relationship is also 
stressed and could lead to the formulation of a kind of technolo­
gical determinism as in Wittfogel's theory of 'hydraulic 
societies' (Wittfogel, 1956: 152-153; Wittfogel, 1957: 11-22).
13. See criticism made by J. Kahn (Kahn, 1974: 7; Kahn, 1980: 61).
14. In a South East Asian context, ecological studies flourished 
especially on shifting cultivation with some distinguished 
monographs (Freeman, 1955; Conklin, 1957; Spencer, 1966;
Sasaki, 19 70; Geddes, 1976.
On the other hand, however, only a
few works have been carried out, including the studies of Geertz 
and Hanks, on the lowland wet-rice cultivation.
15. Bang Chan, a rice-growing village in which the Cornell Thai 
project has conducted intensive field studies since 1948 is 
situated about 35 km to the northeast from Bangkok. Besides 
Hanks' study the following works derived from this project are 
directly relevant to the study of peasant farming systems;
(Sharp et al., 1953; Kamol, 1955; Sharp and Hanks, 1978).
16. Michael Calavan's study on peasant decision-making in a village 
in Chiangmai province of Thailand includes a detailed examination 
of ecological factors. Ortiz's study of Paez peasant economy in 
Colombia recognises the two different categories among Indians, 
the progressive and the traditional, in their decision-making, 
labour utilisation, marketing, and their production and consumption 
objectives (Ortiz, 1973: 177-180).
17. In his 1socio-cultural ecology1 Daryll Forde indicates that "the 
main categories of phenomena between which interrelations of 
particular sets of variables are to be sought, may be distinguished 
as: bio-physical processes and conditions; technical apparatus 
and activity instrumentally related to these and institutionalised
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modes of social organisation” (Forde, 1970: 26).
18. Marshall Sahlins critisises such a functionalism as follows:
"The ’neo-materialism' seems analytically innocent of any concern 
for contradition - although it sometimes figures itself a client 
of Marxism (minus the dialectical materialism)" (Sahlins,
1969: 30).
19. Ronald Frankenberg indicates that such view of peasant economy 
stressed that its social system might correspond to the 
’embeddedness1 of Marx's concept of pre-capitalist economy 
(Frankenberg, 1967: 52-54).
20. For example, Chihiro Nakajima's marginal theory of the family 
farm in equilibrium (Nakajima, 1969: 165-184).
21. In recent examples, Mark Harrison examines and evaluates Chayanov's 
theory in the historical context of the formation and disorganisa­
tion of the peasantry (Harrison, 1977: 323-336), while Judith 
Ennew, Paul Hirst and Keith Tribe suggest that the concept of 
'peasant mode of production' cannot be constructed through an 
examination of the works of Lenin and Kautsky (Ennew at al.,
1977: 295-322). Also see Littlejohn's sociological criticism 
(Littlejohn, 1977: 118-156).
22. The following studies include the detailed analysis of the peasant 
household economy; in northern Thailand de Young, 1958; Kingshill, 
1976; Turton, 1975; Potter, 1976, in the northeast Madge, 1957; 
Troger, I960: 165-190; Long et al_. , 1963; Kamol, 1968; Mizuno, 
1971; Dixon, 1974; Demaine, 1977; SOAS, 1978, in the Central 
Plain Kaufman, 1960; Kitahara, 1974: 20-42, 24-38.
23. Zimmerman’s economic survey was carried out in sampled households 
from thirty-six administrative villages covering.all of the 
country in 1930-31. This was followed by a second survey in 
1934-35 by James Andrews (Andrews, 1935).
24. Chayanov earlier pointed out the relationship between the size of 
the holdings and the developing cycle of the peasant family, and 
stressed the demographic differentiation of Russian peasantry
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(Chayanov, 1966: 60-68). Jack Goody also recently suggests that 
the existence of various types of domestic groups in a particular 
society often reflects different cyclical stages of a family 
(Goody, 1958: 53-91; Goody, 1976).
25. For example, see Wagner, 1960: 49-62? Clark and Haswell, 1964:
4? Hodder, 1968: 101-106; Symons, 1978: 166-172. Clark and 
Haswell especially emphasise the nutritional aspect of subsistence 
production (Clark and Haswell, 1964? Haswell, 1973: 47-52). For 
recent discussion of the relationship between 'subsistence 
production1 and 'petty commodity production1, particularly in 
Marxist context, see Kahn, 1978: 110-137; Kahn, 1980: 130-150;
Long and Richardson, 1978: 176-209; Bernstein, 1977: 60-73.
26. For discussion of the development of peasant reclamation in the 
Chao Phraya delta, especially in the latter half of the nineteenth 
century and the beginning of this century, see Ingram, 1971; 
Johnston, 1975; Johnston, 1976: 27-44; Tanabe, 1978: 40-82.
27. For further discussion of the process of destruction of the 
subsistence economy in the Chao Phraya delta, see van der Heide, 
1906: 74-101; Ammar, 1972. Chatthip Nartsupha and Suthy Prasartset 
give a highly systematic treatment of this process under the 
concept of dependent commodity production1, making use of 
abundant primary documents in this period (Suthy and Chatthip,
1977: 144-167; Chatthip and Suthy, 1977; Chatthip and Suthy,
1978).
28. Some economists regard technology as an integral part of production 
factors, which include both material forms of capital and human 
agents. Theodore Schultz, thus, stresses the embodiment of 
technology in production factors: "A technology is always 
embodied in particular factors and, therefore, in order to 
introduce a new technology it is necessary to employ a set of 
factors of production that differs from the set formerly employed" 
(Schultz, 1964: 132).
29. Useful discussion of the concept of technology can be found,
particularly in numerous works of the Frankfurt School. Also see
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Marcuse, 1964: xiv-xv.
30. Anuman's ethnographical study, first published in 1948 was 
translated into English by William J. Gedney in 1956 (Anuman,
1961: 3-59).
31. In the 1960s the average land productivity which had been stagnant 
since the beginning of this century began to increase for the 
first time as the result of irrigation improvement and increasing 
modern inputs (Motooka, 1978: 300). Such achievements are, however, 
attained in rather restricted areas of the Chao Phraya delta,
and consequently relate to a growing tendency toward landlessness 
and indebtedness, and growing inequality in control over means 
of production (Turton, 1978: 107).
CHAPTER II
1. For the concept of 'productivity' in the ecological context, see 
Harris, 1 9 6 9 a * :  1 3 6 - 1 3 7 .
2. The contribution of these blue-green algae may not be consciously 
realised among most peasants. In this connection, a highly 
suggestive discussion is made by M.M. Postan on the introduction 
of legumes among the medieval peasants in Britain as follows:
"In many cases, however, beans and peas were grown merely because 
they were an important constituent of popular diet or good cattle 
fodder. The contribution which legumes could make to the success 
of other crops by replenishing the nitrates in the soil may or 
may not have been realised". (Postan, 1975: 57).
3. See the case of the Hongha (Red river) delta in Vietnam (Gourou,
1966: 16).
4. Credner gives the figure 1,880 mm (Credner, 1935: 212), while 
others give 1,778 mm (Dobby, 1958: 272? Pendleton, 1962: 138).
5. These physiographical regions basically correspond to Fukui's 
'rice cultural regions' and to Kaida's 'agro-hydrological regions'. 
See Fukui, 1 9 7 6 :  1 4 5 - 1 5 6 ;  Kaida, 1 9 7 6 :  1 6 7 - 1 8 0 .
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6. For the recent expansion of rice fields in relation to settlement 
patterns on the marginal fans, see Sternstein, 1965: 31-32.
7. For further discussion of the relationships between natural 
environments and the historical evolution of Thai societies in 
various regions of Thailand, see Ishii, 1978: 15-39? Takaya, 
1975b:190-195; Tanabe, 1975: 70-94? Tanabea, 1978: 40-82.
CHAPTER III
1. In the 1977-78 cropping season the total area planted in wet-rice 
amounted to 3,810,770 rai (609,723 ha) (Thailand-Ministry of 
Agriculture, 1978: 16-19). Figures showing land utilisation in
a relatively recent year (1971) are given in Thailand-Ministry 
of Agriculture, 1972.
2. The tong and thung, generally denoting an open field, are not a
physiographical term but rather a term of vegetation.
3. In northern Thailand, dry deciduous dipterocarp forest is
dominated by some deciduous tree species: ngae (Shorea obtusa),
hiang (Dipterocarpus obtusifolius) and tiing (Dipterocarpus 
tuberculatus). For further discussion of this type of forest, 
see Stott, 1978: 165-175.
4. The forest products from pae include quite a wide range of 
materials for artifacts. For example, nang hak (lacquer) 
extracted from hak luang (Melanorrhoea usitata) has been 
related to the development of traditional lacquer ware (khiiang 
khoen) industry in this region as well as in the Shan States," 
Burma. The technology of the lacquer ware industry in Chiangmai 
is derived mainly•from the old captives and migrants of Thai 
Khoen from- Chiangtung- (Kentung, Burma) area (Saat, 1960: 2219-2222 
Saat, 1962: 1-2? Som£hit, 1971: 144). In addition to lacquer, 
dammar (khi na) extracted from ngae, pao (Pentacme siamensis), 
tiing and hiang was utilised as lamp oil and many other purposes? 
and the astringent juice (namman makmii) of makmii (Parinarium 
anamese) for waterproofing has long contributed to the traditional
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industry of umbrella making, particularly developed in Chiangmai 
province (Som£hit, 1971: 168; Charubut, 1973: 704). Also see 
Tanabe, 1976: 688.
5. The tropical monsoon forest dominated by some deciduous trees 
including teak or sak (Tectona grandis), dupa (Pterocarpus 
macrocarpus), piiai daeng (Lagerstroemia calyculata) and daeng 
(Xylia kerrii) are developed not only on the dpi but also on the 
relatively humid soils of lowlands. In many places near villages, 
however, monsoon forests are replaced by bamboo thickets possibly 
regarded as secondary vegetation, due to deforestation in search 
of timber trees such as teak (Ogawa et al., 1961: 69).
6. For detailed descriptions of irrigation systems in these areas, 
see Chen, 1949: 42; Bunchuai, 1954: Vol.l, 590-593; Tanabe, 1973: 
150-151 for Sipspng Panna, Scott and Hardiman, 1900/1: 275 for 
the Shan States, Abadie, 1924; Hickey, 1958: 135 for Thai peoples 
in the Tonkin Hills, Stuart, 1913 for Upper Burma. Further 
discussions of traditional systems are given by Harvey Dermaine
fa Upper Burma (Demaine, 1978: 60-61) and by the present author 
for northern Thailand (Tanabe, 1979a).
7. The legal and administrative framework of the government's 
irrigation policy is discussed in Small, 1972: 11 ff.
8. Peter Kung estimates that these smaller systems cover 0.9 million 
rai (144,000 ha) (Kung, 1974: 55).
9. An irrigation control group is more formally called samakhom 
chonprathan rat (people's irrigation association).
10. The physical structure of these weirs is quite similar to the 
traditional type constructed in Upper Burma (Stuart, 1913: 16-17).
11. For the Mae Faek project, for example, well established social 
norms for the maintenance of smaller units can be observed 
(Frutchey, 1969: 145-158). For the case of the Mae Taeng project, 
see Suwaphot and Vanpen, 19 77: 32-46.
12. For further theoretical discussion of relationship between physical
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and socio-economic factors involved in irrigation, see Ingersoll, 
1969: 7-9; Small, 1974: 679-681? Kaufman, 1971.
13. Few reliable data in published form are available to show the 
transplanted area by province in the 1970s. However, the annual 
reports of rice production (baep khao 1, baep khao 2, baep khao 3) 
in the 1970s summed up at each provincial office shows the 
overwhelming dominance of transplanting cultivation within the 
region.
14. The techniques of swidden cultivation in the region are detailed 
in Judd, 1964 and in van Roy, 1971: 41-48.
15. Detailed discussion and analysis of 'the glutinous rice zone1 are 
provided by Watabe, 1967: 4-12} Watabe, 1976: 96-113; Golomb,
1976: 1-15.
16. Paddy consumption in Northeast Thailand and method of the calculating 
consumption are discussed in detail by Dixon, 1974: 2-5.
17. In a 1969-70 survey, Fuks and Vingerhoets indicated that the 
production cost in rice cultivation per rai amounted to 80 baht in 
Chiangmai province and 107 baht in Ayutthaya province. See Fuks 
and Vingerhoets, 1972: 77.
18. Hla Myint defines 'minimum subsistence level1thus: "the resources 
and the technology they possess are just sufficient to keep
them alive in their present numbers at the minimum level of 
subsistence" (Myint, 1973: 33-34). As he recognises, the 
'minimum subsistence level' should be distinguished from the 
concept of 'sbusistence production1 which represents an analytic 
concept in conjunction with ’petty commodity production', as we 
have discussed earlier. A related discussion in the context of 
Thailand is touched upon by Luther, 19 78: 61-62, particularly in 
Footnote 19.
19. In many localities of the region the rent of buffalo and the wage 
for hired labour are normally paid in kind, i.e. unhusked paddy.
20. Among the older generations in the village the necessary khao 
kepwai kin is often expressed as 30 tang which is equivalent to
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45 thang. The Lannathai tang as the old unit of grain capacity 
is measured by a tang, a cylindrical paddy measure made of teak.
The measure has been disappearing since around I960, being 
replaced by the Siamese thang containing 20 litres.
21. In 1976 Chiangmai province had the largest number of tenants 
and part tenants amounting to 54,225 households accounting for 
39.4 per cent of the total farm households within the province 
(Thailand-Agricultural Land Reform Office, 1977: 9) .
22. In the North East of Thailand, a form of joint farming practised 
between parents' and their progeny's households after establish­
ment of the new household is still widely prevalent. Detailed 
discussion of this relationship is provided by Mizuno, 1968: 
848-850; Mizuno, 1971: 127; Demaine, 1977: 252-255.
23. This recent tendency towards little demarcation between kinsmen 
and non-kinsmen in terms of tenancy is clearly indicated in Turton, 
1976: 279.
24. For the discussion of chap chpng in the context of Thai peasant 
customary law, see Yano, 1968: 856-858; Yano, 1967: 808-809.
In the historical context, particularly as regards the Chao 
Phraya delta, Robert Lingat provides a detailed examination.
See Lingat, 1940: 50-57.
25. Apart from ricelands, the large-scale reclamation and ownership 
of orchards in the areas surrounding the Chiangmai basin by 
capitalist developers who are mostly residents of Bangkok and 
Chiangmai city has progressed rapidly since around 1970.
26. Historical and sociological accounts on the royal family and 
provincial governors in Lannathai are examined in detail in 
Braily, 1969; Braily, 1973: 299-320, 439-469; Calavan, 1974; 
Paritsana, 1974; Arunrat, 1976.
27. For general discussion Of the landlord-tenant relationship under 
sharecropping, see Griffin, 1979: 22-26; Cheung, 1969.
28. For definition of the category 'rural labourer' or 'agricultural 
labourer1 in the context of contemporary Thailand, see Turton,
1978: 277.
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29. Ethnological and historical accounts on miang,. fermented tea 
leaves for chewing, in northern Thailand are given by LeBar,
1967: 105-121; van Roy, 1971: 84-97. For the socio-economic 
examination of the miang production in relation to the peasants 
of the region, see van Roy, 1967: 421-432; van Roy, 1971:
97-124.
CHAPTER IV
1. See Thailand-Royal Irrigation Department, 1972: 7. The outline 
of the Maeklpng project is provided in Thailand-Maeklpng Rural 
Development Project, 1976.
2. Given the total area covered by the Greater Chao Phraya project 
(7,180,500 rai and the Greater Maeklpng project (2,518,000 rai) 
is 9,704,500 rai (1,552,720 ha), the area of the Delta farming 
region is estimated to be approximately 8 million rai.
3. In Vietnam and Burma, however, long seedlings transplanted after 
commence of deep flooding are observable (According to a personal 
communication from Professor Y. Kaida, 1979 and from Dr H. 
Demaine, 1981).
4. The term nam thuam generally denotes inundated conditions with 
surface water or nam tha.
5. A series of topographical maps (scale 1:50,000), surveyed mostly 
in the 1910s and, in some sheets, revised in the 1950s by 
Division of Maps, Royal Thai Army, provides useful information 
on the changes of vegetation and land-use.
6. The Siamese word khlpng, while denoting a canal or khlpng khut 
constructed for inland navigation, essentially means a large or 
small natural tributary or distributary of a river or mae nam. 
According to Anuman Rajadhon, khlpng is derived from a Mon word 
meaning path or way, as in khlpng luai (the kerf of a saw) or 
khlpng tham (the way of Dharma), and has come to mean a water­
course, either natural or man-made, linked to a river (Anuman, 
1972: 305).
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7. At the present time the rahat is usually driven by small diesel 
engine and is currently being replaced by power pump (thy sup 
nam), a more effective and expensive industrial device.
8. In addition to the rahat other miscellaneous water raising
implements such as bamboo woven dipper (chong long) and bamboo 
scooping basket are widely employed for nursery culture and
transplanting. See Anuman, 1961: 55? Pendleton, 1962: 140;
Thai Khadi Research Institute, 1978: 39, 44.
9. The Ditches and Dikes project started in 1966 and was completed 
in 1972, covering about 5.6 million rai (0.9 million ha), which 
accounts for 78 per cent of the total area of the Greater Chao 
Phraya project (Thailand-Royal Irrigation Department, 1972: 24).
10. The average yield in the project area in 1970 attained 47 thang 
per rai (2.96 tonne/ha) (Kaida, 1978: 227). This figure is even 
slightly higher than the average yield (2.8 tonne/ha) in the 
intermontane basins.
11. For example see the case in Singburi province (Tanabe, 1979b).
12. Owing to the recent growing requirement for water for the early-
season cultivation in the main part of the West Bank project area 
to the south, an immense volume of water must be conveyed from 
upstream areas overflowing the natural drainage channels in the 
region. This means that the Retarding Basin must continue to 
function as a deeply flooded reservoir for the improvement of 
cultivation in the regions downstream. (According to a personal 
communication from Professor Y. Kaida, 1979).
13. Further discussion of this point, see Small, 1972: 320.
14. Particularly cultivation of long grain non-glutinous rice, which 
was sold as Sian Patana, became popular for its higher price in 
foreign markets. See Suvabhan, 1927: 5.
15. The slightly lower figures for Lopburi and Saraburi provinces is 
presumably due to cultivation on the marginal fans outside the 
delta by glutinous rice eating population coming from the North-
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east region.
16. Detailed discussion of the development of tenancy in these 
provinces, see Tanabe, 1978: 58-67.
17. See note 17 of Chapter III. The production cost was estimated 
at about 300 to 400 baht per rai in Singburi province in 1978 
(Tanabe, 1979b: 40).
18. Fuhs and Vingerhoets give 7,342 baht in Ayutthaya and 3,402 baht 
in Chiangmai province in 1969-70 (Fuhs and Vingerhoets, 1972: 85).
19. In relation to Bang Chan's peasants, Hanks notes as follows:
"Not even the most seasoned and successful producer of market 
rice can anticipate the price for his future crop, calculate his 
annual income, determine the rate of return on investment, and 
emerge with a balance sheet of assets and liabilities" (Hanks,
1972: 48).
20. One of the earliest national surveys including the land tenure 
situation in the post-war period was the Thailand Economic Farm 
Survey in 1953, which suggests the absence of the tenancy problem, 
claiming a total of 87.12 per cent owned land (Thailand-Ministry 
of Agriculture, 1954: 62). However, average figures for regions 
in this survey fail to show the variations in lower administrative 
units and cannot demonstrate the much higher rate of tenancy
that is to be found in parts of the rice-growing provinces of the 
delta. Such statistical problems continued in most of the' 
official statistical data subsequently published, until the 
publication of the National Statistical Office Survey, conducted 
in 26 provinces of central Thailand in 1967-68, provided land 
tenure figures by districts (Thailand-Ministry of National 
Development, 1968).
21. For the rapid growth of maize cultivation in the marginal areas,
Uthit provides basic data and analysis in Saraburi province (Uthit,
1962). Also see Silcock, 1970: 117,
22. One of the most popular means of financing was khai fak, a sort
of mortgage, by which the vendor has the right to redeem the
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property within a contracted period before the buyer acquires 
title to the land property. Poor smallholders who mortgaged 
their holdings to landlords or moneylenders in this way for 
necessary cash quite frequently nevertheless lost their land. 
Another widespread method of money lending which leads poor 
peasants eventually to lose their landholdings is called tok khao 
(literally, hooking rice). The tok khao is a sort of loan by 
which peasants receive in advance payment for the possible 
harvest from landlords or moneylenders. It is said that the 
rate of interest amounted to from 25 to 50 per cent per month 
in the 1950s (Kamol, 1955: 141). There is another method of 
repayment of debts, called tok raeng (hooking labour) or tok kin 
(baiting the hook), in which the borrower must pay in labour.
All these methods of mortgage and loan have prevailed widely 
throughout the delta and probably in other regions to some 
extent until around 1970. See Kamol, 1955: 141? Kaufman, 1960:
63.
23. For the role of nai k<?ng in the Rangsit canal area, see Zimmerman, 
1931: 305? Johnston, 1975: 241-244.
24. Full-scale discussion of the landlordism developed in the Rangsit 
canal area is provided in Johnston, 1975? Sunthari, 1978a? 
Sunthari, 1978b? Thawisin, 1978.
(
25. For an historical examination of Lao migrant labourers, see 
Johnston, 1975: 225 ff.
26. A detailed description of the mobilisation of that labour in the 
Rangsit canal area at the beginning of this century is given in 
K.S. 3.2/28. Detailed discussion of Thai institutions of slavery 
and its dissolution processes can be found in Lingat, 1931?
Ishii, 1966? Turton, 1980: 251-292.
27. For an ethnological and historical examination of the origin of 
na luang among Thai, see Tanabe, 1978: 67-72.
28. The distribution of the na_ luang subject to the land reform project 
in various provinces is shown in Krirkkiat, 1977: 276-277? 
Thailand-Agricultural Land Reform Office, 1979: 3-4.
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29. In a village of Ayutthaya province in 1969-70, out of 109 
operating households 12 had no ownership title (Amyot, 1976: 89) .
30. In the early 1950s, in Bang Chan the fixed rent in kind was 6-10 
thang per rai and the fixed rent in cash varied between 40 and 
70 baht per rai (Kamol, 1955: 63).
31. Absentee landlords in Bang Chan levied 5 thang per rai, while 
local landlords 6-8 thang.
32. These trends during the 1950s and 1960s are analysed in detail
in Uthit, 1958? Tomosugi, 1969: 284-309.
33. Tomosugi gives an account of the migrant labourers from Angthpng 
province hired in the adjacent Phakhai area of Ayutthaya province 
where rice varieties with a late maturation time are to be 
harvested (Tomosugi, 1980: 21-22).
34. For a detailed discussion of tricycle drivers migrated from the 
North East region into Bangkok, see Textor, 1961.
CHAPTER V
1. An outline of the Mae Taeng irrigation project is provided in 
Thailand-Royal Irrigation Department, 1972b: 1-9.
2. The traditional New Year's day has been fixed on 13 April since 
1889 A.D. (during the fifth reign) in Siam. In Chiangmai and 
other Lannathai areas it became fixed on the same date probably 
after the Siamese annexation at the beginning of the century.
The description of ceremonies and rituals on the New Year's
season is given in Sanguan, 1966: 5-23; Sanguan, 1975: 1-7;
Anuman, 1963: 6-176; Anuman, 1952: 13-24.
3. The villagers of the hamlet can consult individually the oracle 
of phi ban about their own troubles and sufferings.
4. Ideological implications of various spirit cults corresponding
to a set of political units are suggested in Turton, 1978: 125-130.
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The rest mostly consist of Thai Yuan in a wider sense settled 
by marriage and migration. One Thai Khoen, two Thai N<?ng and one 
Chinese are also included.
Mutual intelligibility among northern Thai groups is pointed out 
in Moerman, 1965: 1217-1218, 1226.
With respect to social organisation, the matrilineal descent 
group and associated spirit cults, which have often been pointed 
out in many Thai Yuan communities are also found in Chiangmai 
village (Turton, 1972: 217-256; Davis, 1973: 53-62;
Sanguan, 1969: 84-91). Although slight differences are recognised in 
kinship terms, there seem few significant differences in material 
culture, religious and social life as a whole.
Until two decades ago, the Chiangmai villagers still had 
communication with Thai Lu people of Tambon Mae Sap, Amphoe 
Samoeng, whose ancestors are believed to have been settled at the 
same time.
Although the historical materials hardly mention ethnic groups, 
it is very likely that captives included Thai Yuan of Chiangsaen 
region, Thai Nong of Huang N<?ng, Thai Khoen of Chiangtung and Thai 
Lu of Sipspng Panna and its adjacent areas.
At the time of attack in 1804 A.D., about 23,000 families were 
captured and the border town Chiangsaen was burnt down to prevent 
against Burmese re-occupation. These captives were divided into 
five large groups and sent to Chiangmai, Lampang, Nan, Wiang 6han 
(Vientiane, Laos) and Saraburi (Central Thailand) according to 
King Rama I's suggestion. With respect to migration of captives 
caused by traditional wars, Prince Damrong suggested the fact 
that the Thai Lu language of Sipspng Panna was still found in the 
Southern Thai dialect spoken around Nakhpn Sithammarat in his 
introductory note to Chaingrung Chronicle (Damrong, 1966: i-ii).
The historical examination of traditional provincial administration 
and its change in Lannathai is provided in detail in Brailey, 1969; 
Braily, 1973: 299-320, 439-469; Tej, 1977.
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12. In recognition of his distinguished services in the subjugation 
of local bandits, he was in 1921 granted an honorific title and 
royal given name, Khun Saisarakit, and a dignity mark or 
sakdina 400 by the Ministry of Interior.
13. In Amphoe Sena there were 23 rice mills in 1970 and most of the 
large mills are located along the £hao £het Bang Yihon canal and 
the N<pi channel (Thailand-Shangwat Phra Nakh9 n Si Ayutthaya, 1970: 
16) .
14. For rice trading and market practices in Ayutthaya province, 
see (Pricha, 1971: 11-12).
15. There are regular services by large boat from Tha Thian pier in
Bangkok.
16. The raod connecting Ban Phaen with Ayutthaya was constructed as
part of. the Bang Ban irrigation project (see Figure 18).
17. The S-N drainage may be due to the slight elevation along the
Phraya Banlu canal running E-W in the south. See the Sena sheet 
47P/EG9 (surveyed in 1916) of the Topographical Map, Division of 
Maps, Royal Thai Army, 1955.
18* For general discussion of the worship to san phraphuan chaothi
see Anuman, 1953: 3-10} Sombat, 1976: 29-39.
19. The absence of socially structured and formal groups have often
been pointed out in many village communities of the delta (Sharp
et al., 1953: 26} Phillips, 1963: 105-108} Phillips, 1965: 22} 
Piker, 1968: 779).
20. Npk phranakhpn and its administrative and military function 
within the Ayutthaya Kingdom, see Charnvit, 1976: 97 ff.
21. For the development of water transport between Bangkok, Ban 
Phaen and Phakhai via the Chao Phraya main channel and the Npi 
channel, see Yai, 1943: 1-24.
22. The area of these na luang in 1893 A.D. amounted to 1,508.75 rai
in 11 localities, of which 916.75 rai were in the Khanomchin canal
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area (K.S. 3.3/5).
23. Farm rents levied by ordinary landlords were higher, varying 
between three and ten baht per rai (K.S. 9.2/2).
24. Although children even under 16 years old are often mobilised 
in hectic periods, their working time tends to be shorter than 
that of older children and adults.
25. Demand for firewood comes mainly from brick makers located nearby .
26. The strict supervision' of the labourers by their supervisors
as well as prevailing malaria and the suceptibility to robbery
make those labourers unwilling to utilise the cottages provided
on miang plantations.
27. In both villages, the 'rich peasant* is often termed khon mi 
(one who has lots) or khon ruai (wealthy man), while the 'poor 
peasant' is called yak chon (the poor) or khon tam tarn (one 
who is lower in status) .
28. In his study village in Chiangrai province during'the early 1970s, 
Turton claims that hiring of rural labourers is rather restricted 
to upper strata of operating households (Turton,. 1976: 275, 277). 
In recent years, however, many tenants have become hired wage 
labourers even in Ghaingmai's subsistence production, as we 
shall see in Chapter VIII.
29. In a village of Ayutthaya province, Piker points out that the
local population declined by about 25 per cent between 1945 and
the late 1960s (Piker, 1975: 312).
30. In Chiangmai village 2 part tenants and 3 tenants did not
cultivate and 9 landlord-operators out of 22 engaged in only dry
land cashcropping of soy-bean and tobacco (also see Table 21).
31. In Chiangmai village the yearly fluctuation of yield varies 
roughly between 50 and 60 thang per rai (see Table 9).
32. A rotation of upland rice and soy-bean (2 years for upland rice
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and 1 year for soy-bean) is commonly observed in the pae.
CHAPTER V
1. A similar layout of weirs can be found in relatively small- 
scale systems throughout South East and East Asia. See Stuart,
1913: 16 for Burmese examples and Kitamura, 1971: 84-87 for 
traditional weirs in pre-modern Japan.
2. The twofold structure of a weir can also be observed in some cases 
along the Mae Ping main channel.
3. The term tae is also used for a small diversion weir. For the
terms of irrigation facilities in Lannathai vernacular, see 
Thammarachanuwat, 1971.
4. For the structure of the spillway in pre-modern irrigation system 
in Japan, see Kitamura, 1971: 85.
5. A peasant is allowed to install a wooden board in the tertiary canal
to hold back water.
6. The provison of the use-rights of water is provided in the People's
Irrigation Act, 1939 (B.E. 2482), See Thailand-Phraratchabanyat 
kan chonprathan rat, 1939: 1294. For the revision of the act in 
1976 (B.E. 2519), see Vanpen, 1978: 7.
7. In some localities there are private enterprises of muang fai 
system as contract irrigation (Turton, 1976: 275? Tanabe, 1979a).
8. The separation of the irrigation control group from the village 
community is exemplified in Geertz's discussion on Balinese 
village structure (Geertz, 1959: 995).
9. This is indicated by the fact that most small-scale miiang fai 
sys.tems.• have a specific name derived from their core village.
10. According to some informants the dry season group was established 
in the 1950s.
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11. This amount of paddy is roughly equivalent to twice the khao 
kepwai kin (paddy for home consumption) for 2 persons. See 
Table 9 in Chapter III.
12. The proportional allocation system is described and discussed in 
detail, for example, in Grader, 1960: 269-272 for Bali; Leach, 
1961: 160-172 for Sri Lanka; Coward, 1979: 31 for Luzon;
Glick, 1970; 230 for medieval Valencia; and Kitamura, 1971 for 
pre-modern Japan.
13. A wooden conduit is mainly made of teak log.
14. Examples of farm turnout regulation are provided in Chen, 1949: 42 
for Thai Lu in Sipspng Panna (Yunnan, China) and Abha and Nisa, 
1974: 94 for Sankamphaeng district, Chiangmai province.
15. If one has 3 separated plots of one rai, he is allowed 3 turnouts 
of the same size.
16. Resistance against new expansion could not occur due to the 
existence of surplus of water in normal years, so far as the N<?ng 
Plaman system is concerned. For general discussion, see Hunt and 
Hunt, 1976: 392.
17. The discussion and accounts of the historical customary laws in 
relation to criminal offences is provided in detail in Tanabe, 
1979a: 10-1-4; Arunrat, 1977: 315-317; Kraisri, 1965a: 10-14; 
Kraisri, 1965b: 1-5; Bruneau, 1968: 155-165. For the basic texts 
of Mangraiwinitchai referring to irrigation customs currently 
available in published form are Prasert, 1971; Griswold and 
Prasert, 1977: 137-160.
18. The rate seems to be based on the ongoing wage for one-day labour
prevailing in the village and its adjacent area in 1974-75.
19. Discussions are often held between the various mu fai taking
water from the same stream during the dry season in an attempt to 
come to agreement over use of the limited water supplies.
20. Abha and Nisa touch briefly upon this point in the village studied
in Sankamphaeng district, Chiangmai province (Abha and Nisa, 1974: 
94) .
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21. A general discussion of proportional responsibility in the South 
East Asian context is provided in Coward, 1979: 31,
22. 1 lak yai x 600 rai + 2 lak yai x 90 households = 780 lak yai.
40 lak lek x 600 rai = 24,000 lak lek.
23. Traditional almanacs and ritual incantations have traditionally been 
scribed in pap nang sa (scrolls) or bai lan (palm leaf manuscript), 
but many versions of them are now available in published form.
For example, see Trirat, 1969.
24. The fai spirit (phi fai or phi haksa fai) and its ritual held at 
the spirit house (he pucha fai) often appear in the'
traditional customary law texts (Kraisi, 1965a: 12; Prasert,
1971: 97). The description of the fai spirit cult can be found 
for many localities including Lannathai region and Sipsong Panna, 
Yunnan (Chen, 1949: 42; Bunchuai, 1954: Vol.l, 591; Moerman,
1968: 50; Turton, 1976: 275; Potter, 1976: 99).
25. In old days a living pig used to be killed in front of the spirit 
house. The sacrificial animal or its substitute are considered 
to be the most valuable gifts offered to the fai spirit, for 
which he in return gives protection of the physical system of
the mu fai. Such sacrifiGial offerings have symbolic meaning only 
in spirit cults, but are never used in most Buddhistic rituals 
and ceremonies. See Turton, 1972: 255.
26. The general discussion relevant to interpretation of spirit cult, 
see Beattie, 1964: 207; Groody, 1961: 146; Hobart, 1978: 67.
27. Such mystical function of rituals in Balinese irrigation
associations is discussed in Hobart, 1978: 80-81.
28. Prince Damrong gives a brief account suggesting the presence of
traditional early season cultivation before the deep flooding
season around this swamp at the close of the nineteenth century 
(Damrong, 1972: 3).
29. If ponded water depth over 5 cm is considered as 'inundated1, 
inundation may last for a period of more than 30 weeks (7 months) 
(Kaida, 19 73: 405).
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30. The lpi krathong festival annually held on a full moon day in 
November corresponds roughly to the period of nam song.
31. According to personal communication with Y. Takaya and Y. Kaida.
Also see Takaya, 1969: 25-26> Takaya 1971: 391-392.
32. The discussion relevant to this point, particularly in the 
context of Thai history is provided in Wijeyewardene, 1973:
89-110*, Ishii, 1978: 18-19, 26; Tanabe, 1975: 70-94.
33. The hae nang maeo and similar rain-making rituals in various 
localities in Thailand are discussed in Anuman, 1972: 57-68;
Anuman, 1954: 39-40. A more general comparison is found in Demaine, 
1978: 50-51. In relation to the state involvement in rain-making 
rituals, it is worth noting that there is an evidently opposing 
interpretation between King Chulanlongkorn and Chit Phumisak,
an eminent figure of Thai Marxism in the 1950s and the early 
1960s. See Chulalongkorn, 1971: 543; Shit, 1974: 257-258.
34. The modern technical term of irrigation and water control in 
general, which is summed up by chonprathan in official Siamese 
usage denotes these multifunctional technologies. The 
definition of 'irrigation', 'water control' and 1chonprathan'
in the present study is basically followed by the Royal Irrigation 
Department of Thailand. See Thailand-Royal Irrigation Department, 
1970: 1; Small, 1972: 8 .
35. In this period, £1 was approximately equivalent to 17 baht (van 
der Heide, 1903: 115) .
36. F.A.O. Mission for Siam and some official reports of the Ministry 
of Agriculture well describe the water conditions of the area 
before completion of the Chainat dam (F.A.O., 1948: 58-59; 
Thailand-Ministry of Agriculture, 1950: 46-50; Thailand-Ministry 
of Agriculture, 1957: 146) .
37. The recent transformation of cropping pattern chiefly caused by 
the wide use of low lift pumps as well as by the implementation of 
water works (Kaida, 1974: 523-524).
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38. Despite the aims of overall improvements in water control under 
the Greater Chao Phraya project since the end of the 1950s, the 
Retarding Basin region had been regarded as ’dumping places' of 
excess water drained from the surrounding areas (Kaida, 1973:
405) to retain more favourable water conditions in other areas.
39. Since the canals are fully utilised in daily communication, 
maintenance of water traffic is one of the main duties of the zone- 
man.
40. Even though in the sufficiently improved areas, peasants' anti­
social behaviour and lack of co-operation often cause damage to 
field ditches and tertiary canals. Frutchey points out such 
maintenance problems in her survey of the Sam Chuk project area 
in Suphanburi province. In the area some peasant operators allow 
buffaloes to walk and wallow in ditches while other peasants plant 
rice seedlings in them (Frutchey, 1969: 103, 152).
41. For a discussion of inadequate social practices and the indifference 
of peasants towards maintenance of irrigation systems in this delta, 
see Small, 1974: 691-694.
42. Referring to an example in Bang Pahan district, Ayutthaya province, 
Amyot indicates that the association does not play an important 
role at the level of individual operating households (Amyot, 1976: 
80-81).
CHAPTER VII
1. Technological efficiency does not necessarily mean economic 
efficiency. For the relevant discussion, see Schultz, 1964:
38-39} Lipton, 1968: 338-342, particularly for the concept of 
1 survival algorithm1.
2. For a theoretical discussion of the complex technological process 
in agriculture, see Terray, 1972: 100, 109.
3. Much smaller parcels can be observed in the terraced fields 
(Ml and M2 fields).
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4. In order to neutralise the acid soils, the peasants apply salt- 
as much as 1 thang per rai every three or four years.
5. Crop failure is surveyed annually in rice production reports 
prepared by each village and tambon.
6 . Only three tenants cultivated off-season rice.
7. According to Fukui's survey in 1972, the new varieties were being 
adopted not because of their high-yield potentials, but for their 
short-period, non-photoperiod-sensitive character (Fukui, 1978: 
259-262). In Don Chedi (Suphanburi province), one of the first 
areas in which those varieties were introduced, peasants did
not view the modern varieties as higher yielding than the 
traditional varieties in 1972 (Jerachone et al., 1975: 249-251).
8 . The cleared lands could presumably be cultivated under dryland 
conditions or hai for several years before they transferred 
completely into transplanted fields.
9. For example, Khana kammakan Shat phim .ekkasan thang prawattisat
(ed.), 1971: 17; PrachakitkpnraShak, 1964: 254 provide the
event in detail. A relevant discussion is given in Tanabe, 1979a: 
6-9.
10. Medium-term variety is sometimes omitted in peasant classification.
1 1 . Dt? daeng (literally red early rice) is occasionally classified as 
a medium-term variety. It may presumably be one of the earliest 
improved varieties. Ball mentions early attempts to improve 
varieties in the 1940s and 1950s (Ball, 1951: 15) .
12. 13 out of the 112 total operating households sold rice during the 
1974-75 cropping season.
13. During the normal pre-harvest months, November and early-December, 
most peasant households suffer from food shortage and opportunities 
of wage labour are also restricted.
14. There is no ox-drawn plough and the double buffalo team, which 
prevails in certain areas of the delta is rarely seen in the
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village and adjacent areas. This implies that under the flooded 
conditions a single buffalo plough is able to provide motive 
power enough to till the soil.
15. Besides the operating households, it includes 3 rural labourer's 
households devoted to buffalo husbandry for renting.
16. In normal cases, 30 tang (45 thang) of paddy for a 30 day rental 
period and 35 tang (52.5 thang) for a 35 day period are paid.
17. 6.4 thang is equivalent to 108.6 baht under the prevalent paddy 
price of 17 baht per thang in the village (1975). It should be 
noted that it is considerably higher than the cost of tractor 
ploughing service in Ayutthaya village, amounting to 30-50 
baht per rai in 1975.
18. Buffalo working time in a day is approximately 7 hours lasting 
5:00-8:00 am and 2:00-6:00 pm.
19. The depth of ploughing is not very important in wet-rice 
cultivation. See Grist, 1975: 153.
20. This type of nursery which requires extremely close water control 
and elaborate care is different from the ordinary wet type 
prevailing in some localities in the Delta farming region. A 
detailed analysis of the technical advantage of 1 the semi-wet 
nursery1 in relation to soil-surface temperatures of various 
types of nursery bed is provided in Watabe, 1967: 61-62. In 
Chiangmai village and adjacent areas, the dry nursery is often 
observed in the rice fields of Thai Lu peasants, as described in 
Iwata, 1963: 34*, Moerman, 1968: 53-54.
21. Bung is generally plastered with buffalo manure, or khi khwai.
22. The specific gravity of canal water containing silts is higher 
than that of clean water. It should be noted that seed selection 
by flotation, which prevails in the Intermontane Basin farming 
region and elsewhere in South East and East Asian rice-growing 
areas is absent in Ayutthaya village and most localities in the 
Chao Phraya delta.
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23. The magic pentacle figure is called by differing names such as 
khaleo (in Ayutthaya village) and chalaeo according to the 
locality. See Anuman, 1965: 154-155? Tanabe, 1980: 701.
24. This practice of tri ming the tops of the plants widely prevails 
in many South East Asian countries. Some agronomists suggest 
that it may reduce evaporation and give
rigidity to the plant (Grist, 1975: 155).
25. General accounts on pests are given in Grist, 1975: 335-336.
26. Imports of ammonium phosphate increased rapidly from 1965.
The recommended application of ammonium phosphate (16-20-0) by 
various government agencies is 15 kg per rai (94 kg/ha) (Fukui, 
1978: 262).
27. Types of sickle vary greatly in terms of such factors as plant 
height and conditions of lodging etc. The relevant discussion is 
provided in Watabe, 1964: 33-, Tanabe, 1976: 722-723. Also see 
Boeles, 1966: 49-51.
28. Those young people are not necessarily from the rural labourer's 
households, but include those from households of every land 
tenurial status.
29. For example, see de la Loubere, 1693: 18-19? Xin .Yuan Shi:
Vol.252, Chronicles, Vol. 149? Kai Hentai, 1690: Vol.17, 1280- 
1281. For Japanese documents of the seventeenth century dealing 
with Siam, see Ishii, 19 71: 161. Also see Ishii's ecological 
interpretation of rice-growing in Ayutthaya period (Ishii, 1978: 
26-33).
30. Na muang is also called na thung. Many western sources refer to 
this classification (Bowring, 1857: Vol.l, 201? Child, 1892: 
145-146? Smyth, 1898: Vol.2, 278? Carter, 1904: 156? Thompson, 
1906: 176-177? Graham, 1924: Vol.2, 8-9). For the traditional 
classification of riceland and farming techniques, the following 
works by Thai scholars are essential (Phichitprichakpn, 1921: 
1-22? Suvaphan, 1927? Wongsanupraphat, 1941: 285-315; Anuman, 
1965: 129-194).
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31. Until the raid-nineteenth- century/ the na khu kho with high and 
constant yield had only spread to the Depression Belts and some 
parts of the Old Delta Proper, including Ayutthaya, Angthpng,
Lopburi and Suphanburi provinces which were under the relatively 
effective control of the central government. While the na fang 
lpi, which relied mainly on rainfall and inundation, seems to have 
been distributed in the newly reclaimed areas over the delta.
The legal application of the classification had been maintained 
up to the beginning of this century. See the decrees promulgated 
in 1864 and 1905 (Prachpmklao, 1968: 162-168; P..K.P.S. 1951: Vol.20,
163-167). Also see Damrong, 1923: 1-7; Lingat, 1940: 32-33; 
tfhit, 1974: 253-257.
32. Another term frequently used is na £i (main season rice fields) in
opposition to na prang which currently means off-season rice field
in general. The na prang, however, seems originally to have indicated 
the traditional early season cultivation. Graham suggests that 
such a traditional off-season cultivation, though called na trang, 
was practised at the beginning of this century (Graham, 1924:
Vol.2, 9).
33. Khao lpi, khao fang lpi and khao khun nam all mean, in a vague 
sense, 'floating rice1 grown in extremely deep flooding areas
(Wongsanupraphat, 1941: 295). However, the former two may 
include varieties without a floating habit, according to the 
locality.
34. For a general discussion of 'floating rice', see Ramiah and 
Ramaswamy, 1941: 1-8; Asanee eib al^ . , 1970: 119-133; Small,
1972: 80; Grist, 1975: 80, 110, 140-141.
35. The panicle emerges from the sheath of bai tat hang plathu, which
is commonly called in English 'flag leaf' (Grist, 1975: 70;
Matsuo, 1961: 149). Also see Anuman, 1965: 154.
36. In 1975, the farm gate price of paddy at Ayutthaya village was
25 baht per thang (2500 baht/kwian) in January and February and
29 baht per thang (2900 baht/kwian) from April onwards.
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37. Both methods are widely practised in deltaic environments of
South East Asian countries (Grist, 1975: 141-143). These methods
are called by differing names according to locality (Tanabe,
1979b: 6 ). Wongsanupraphat gives a detailed description of
these two methods as practised early in this century (Wongsanupraphat, 
1941: 294-301).
38. According to the peasant's classification two typical kinds of
reed seem to be simple indicators of water condition? kok
samriam or kok rangka, a perennial weed can be seen only in the 
depressions whete the level of ground water is high throughout the 
year, while kok hua daeng or kok klom (Cyperus tegetiformis), an 
annual weed may emerge anywhere simultaneously with the growing 
of rice.
39. Some natural drainage channels called lamrang satharana (public 
water course) are currently preserved as the property of the 
state. In former times these channels would often function as 
buffer boundaries between villages. The Rang Khok is such a 
channel and its depressions containing stagnant water even in 
the dry season are used for buffalo bathing, and are called 
aeng khwai or buffalo puddles.
40. Ploughs drawn by two buffaloes are not used in the Tontan field.
The typical plough (thai) consists of a rod (khan) and curved 
handle in which a ploughshare is embedded into an iron coulter.
This type of plough is customarily called thai hua mu (pig's 
head plough), because the ploughshare is designed like a pig's 
head. It seems to be much influenced by the Indian plough, and 
is different from the triangular type of plough which is popular 
in the intermontane basins of northern Thailand (Hopfen 1960:
53-54? Watabe, 1967; 65? Tanabe 1976: 717-718).
41. The power tillers used in the village are divided into two types: 
rot thai mu, or two-wheeled tiller pushed by hand and'the medium- 
size four wheeled tiller called rot thai nang khap.
42. In Bang Chan a power tiller could plough 5 to 10 rai per day 
(Hanks, 1972: 126).
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43. A detailed description of traditional ploughing is provided in 
Anumanf 1965: 143-150.
44. For a description of harrowing, see Anuman, 1965: 151; Kamol,
1955: 99.
45. In addition to the samruai and phploei methods, there is, though 
within a very limited area, another method called piakniao which 
is a hybrid of the two. For the piakniao method practised in 
Singburi province, see Tanabe, 1979b: 6 .
46. In Sam Chuk (Suphanburi province) about 25 kg/rai are used 
(Small, 1972: 103). For example in other countries, 85 kg/ha
in Bangladesh and 112 kg/ha in central India and reported (Grist, 
1975: 141-142).
47. In other countries the rate of seeding in wetland sowing is 
normally higher than in dryland sowing; 112 kg/ha in 
Bangladesh and 150 kg/ha in the Philippines are reported 
(Grist, 1975: 141-143).
48. The following weeds are commonly observed: seng (genus Corchorus), 
sano (Sesbania), phak bung (Ipomoea), kok hua daeng (Cyperus 
tegetiformis) and kok saroriam (Cyperus digitatus). Among them 
phak bung is one of the most popular vegetables for Ayutthaya's 
diet.
49. In Bang Chan’s transplanted field, similar replacement of seedlings 
was practised (Kamol, 1955: 102).
50. For a general discussion of damage by land crabs, see Grist, 1975:
335-336. Rats (nu na) are another terrible pest prevailing in 
the Tontan field. The damage caused by rats has been increasing 
in recent years, though some are caught for food. See Amyot's 
survey in other parts of Ayutthaya province (Amyot, 1976: 123).
51. For a general discussion of the lodging habit, see Grist, 1975: 160.
52. The deep curved sickle used in the delta is quite different from the
Lannathai sickle found in the norther intermontane basins (Watabe, 
1964: 37; Tanabe, 1976: 722-723).
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53. See Ammar's excellent work for a relevant discussion of the role 
of middlemen in agriculture marketing (Ammar, 1977: 11-15). A
detailed description of rice trading in Ayutthaya province is 
also given in Amyot, 1976: 159-166.
54. This apparently low rate is caused chiefly by the higher level of 
farm gate paddy price (25 baht/thang) and relatively good yield 
(31.57 thang/rai on average) attained in that period. However, 
the extraction by landlords would be likely to be greater, 
reaching even 30 to 35 per cent of the gross product, when paddy 
prices and yields fall.
CHAPTER VIII
1. For a general discussion of peasant socio-economic organisation
in relation to labour utilisation, see Beteille, 19 74: 26-27. Also 
see Moerraan, 1968: 18.
2. For example, estimated figures of labour requirement in rice 
cultivation are given for Vietnam and Kampuchea in Dumont, 1954: 
138} Delvert, 1961: 347-348. Comparison of labour requirement in 
various areas are attempted in Hanks, 1972: 167; Ruthenberg, 1976: 
190; Calavan, 1977: 91.
3. In the fields of Chiangmai village, for example, we often come 
across cases in which, while regular farm workers and co-operative 
workers perform transplanting tasks for more than eight hours, 
school-age children helping side by side their parents are more 
enthusiastic for fishing in the plot. The wage labourers hired in 
harvesting of an Ayutthaya plot on a piece-work basis may work 
harder and longer than their employer.
4. For a general discussion in relation to intensive labour require­
ments at specific periods in peasant agriculture, see Marx, 1954: 
Vol.l, 310-311.
5. Marx identifies 'peasant agriculture’ in the historical context
as follows: "Peasant agriculture on a small scale, and the
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carrying on of independent handicrafts ....  together form the
r \  \
basis of the f^ uejdal mode of production, and after the dissolution, 
of that system, continue side by side with the capitalist mode"
(Marx, 1954: Vol.l, 316).
6 . Theoretical and empirical analyses of co-operative labour in terms 
of the structural Marxist framework can be found in' Meillassoux,
1964*, Terray, 1972: 95-186. From a neo-classic position, a 
similar analytic framework is provided in Firth, 1965: 115-131.
However, some structural Marxian attempts reject technological
connection in the analysis of co-operative labour. See Freedman, 
1975: 167-168; Kahn, 1980: 61-62.
7. To avoid unnecessary theoretical confusion, we have ignored the 
overall question and debate over 'modes of production'.
8 . For detailed discussions on the 'loosely structured social 
system' thesis, see Evers, 1969; Bunnag, 1971: 1-23; Potter,
1976: 1-11.
9. Putting aside his general thesis, it is particularly interesting that
his map clearly shows several geographical clusters of labour 
exchange within a 'natural community'. See Potter, 1976: 48, map 4.
10. The khg raeng is also used in constructing new houses (Kaufman,
.1960: 30) .
11. Measurement of labour power exchanged on a piece-work basis is
rarely found in Chiangmai village, while in Ayutthaya village there 
is piece-work in harvesting. In Bang Chan it was used together 
with the man-day basis around 1950 (Sharp et al., 1953: 54).
12. In 1975, a few households paid in cash at the rate of 10 baht for
one man-day labour.
13. Potter refers to the sanction of a public scolding against those
who don't fulfil the obligations (Potter, 1976: 171).
14. For the case of Bang Chan, see Kamol, 1955: 104. The accounts 
of the customs in the Delta region during the early part of this
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century are given in Graham, 1924: Vol.2, 13-15.
15. However, Potter claims that even, in Bang Chan (a village in the 
Delta), as in his village studied in the Intermontane Basin 
region, "reciprocal labour-exchange networks are tightly knit 
entities that structure the social relations of the families 
involved" (Potter, 1976: 169) .
16. Kaufman says in a delta village that "solicitation of help ....
is first done in the neighbourhood of' the rice farm irrespective
of family ties" (Kaufman, i960: 31). In petty commodity production 
as seen in the Delta farming region, the periphery of bilateral 
kindred has become increasingly unreliable (Scott, 1976: 27).
17. Further discussion of the fellowship is provided by Turton, 1972: 
238 in the Lannathai context and by Kaufman, 1960: 31-32 in the 
Siamese context.
18. Household No.30 rents out holdings to his children as 
follows: 10 rai to No.44, 6 rai to No.123 and 2 rai to No.127.
19. The basic discussion of the relationship between senior and 
junior is found in Kaufman, 1960: 32-36; Potter, 1976: 188-193.
The ideological changes of the relationship in recent years are 
emphasised in Turton, 1976: 282-283.
20. These include 2 landlord-operators, 3 owner-operators, 2 part 
tenants and 1 tenant.
21. The basic notion of patron-client relationship after erosion of 
reciprocity is lucidly expressed by Eric Wolf when he says "the 
two partners to the patron-client contract, however, no longer 
exchange equivalent goods and services" (Wolf, 1968: 16). Alavi 
is also critical of reciprocity in the notion of patron and 
client relationship (Alavi, 1973: 54). However, many scholars 
dealing with South East Asian peasantries still tend to lay 
stress only upon reciprocity. For example, see Scott, 1972:
91-113; Scott and Kerkvliet, 1973: 243-244; Wijeyewardene, 1967: 
82-83; Hanks, 1972: 8 6 ; Hanks, 1966: 55-63.
2 2 . The compulsory relationship institutionalised under the feudal
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regime is discussed in detail, though mainly focused on the 
Siamese kingdom in the delta, in Ishii, 1966? Akin, 1969?
Shit, 1974? Turton, 1980: 251-292.
23. The notion of 'entourage* was initially put forward by Hanks to 
indicate the patron and client relationship generated in Thai 
society as a whole (Hanks, 1966: 55-63). Van Roy's study on 
the miang cultivators in Mae Taeng district (Chiangmai province) 
strengthened this notion to be applied for the peasantry in
the Intermontane Basin farming region (van Roy, 1967: 429? 
van Roy, 1971).
24. Turton fully demonstrates the exploitative nature involved in 
co-operative labour and its recent changes (Turton, 1975:
53-57, 73-80).
25. Putting aside the many anthropological studies, even Demaine, 
who did long-term participant research in the North East, largely 
fails to detect this crucial aspect involved in co-operative labour 
(Demaine, 1974: 11-12? Demaine, 1977: 322-334).
26. There are many terms ostensibly indicating egalitarianism and 
reciprocity. See de Young, 1958: 79? Moerman, 1968: 137.
27. Some Thai scholars give to the term pp. liang a meaning of mp or 
'traditional doctor', in addition to 'foster father' and 
'wealthy man' (Sanguan, 1973: 118? Met, 1965: 152) . For a 
lexicographical examination, see Wijeyewardene, 1971: 231-233.
28. Token reciprocity between kinsmen in tenancy agreement tends 
to decline. See note 23 of Chapter III.
29. The term hap Shang more frequently indicates wage labouring 
outside the village, as in the case of being hired in a miang 
plantation.
30. Hap frhang ao khao (being hired to take paddy) is also expressed.
31. Although cash-payment is rarely seen in the Mae Rim valley, 
it has become recently widespread in the central part of the 
Chiangmai basin.
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32. Comprehensive descriptions of labourers' migration and their 
socio-economic functions in the development of the Delta 
farming are provided in detail in Johnston, 1975: 225-234-,
Thawisin, 1978: 132-143.
33. Serious problems of indebtedness among upland-cropping peasants 
in Sukhothai province were already described even in 1962 (Uthit,
1963).
34. For the role of nai khaek (or nai na khaek) in Anth<?ng province, 
see Tomosugi, 1980: 21. In Ayutthaya village some rich house­
holds send a nai khaek with a hired car to gather labourers for 
harvesting.
35. These Catholic rural labourers migrated mainly from Chiangrai 
province and northern districts of Chiangmai province during the 
past two decades. With their own church roughly built on the 
eastern pae, they embrace Christianity keeping up Catholic 
ceremonies.
36. The shift from task-oriented to timed labour is, generally 
speaking, recognised when the employer and employed relationship 
is established through a purely economic transaction. For the 
general discussion of the change in the historical context, 
though mainly focused on England, see Thompson, 1974: 42-44. For 
basic discussion of time-wages, see Marx, 1954: Vol.l, 508-515.
37. In the uprooting and transplanting tasks of early season cultivation, 
there are even cases where the employer’s household contributes no 
labour.
38. For a theoretical discussion of landlord's monopsony power over 
wage labour, see Griffin, 1979: 30-34.
39. However, there is a question of tang, the old unit of grain measure­
ment. See note 20 of Chapter III.
40. According to Marx, the price of labour time to be paid by the capitalist 
is essentially equal, despite the difference in measurement (Marx,
1954: Vol.l, 517-518).
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HISTORICAL GEOGRAPHY OF THE CANAL SYSTEM 
IN  THE CHAO PHRAYA RIVER DELTA
F ro m  the A y u tth a y a  p erio d  to the fo u r th  re ig n  o f  the R a tan ako s in  dynasty t
by ■ - 
Shigeharu Tanabe* ■
A, Introduction J '
The large, complex delta  stretching from Cbainat Province to the 
G u lf  o f  Thailand, customarily called the Chao Phraya delta, consists of 
flat, open land watered by the lower reaches o f  the Chao Phraya, T ha 
Chin, Maeklong and  Bang Pakong rivers. Throughout the Ayutthaya 
and Ratanakosin periods of  Siamese history, the delta was the center of 
geographical living-space on which the society’s agricultural production 
depended. This article aims a t  analyzing historical changoin  the Chao 
Phraya delta by investigating the formative process of the canal system, 
before the introduction o f  the irrigation /transporta tion  system operated 
by the Krom Khlong (“D epartm ent of C anals” ) during the Ratanakosin  
period.
Both the agricultural production, characterized by wel-rice cultiva­
tion, and the transportation facilities on which the Siamese government 
traditionally depended, seem to  have been determined largely by the 
physiographical conditions o f  the delta. . Traditional wet-rice cultivation 
generally depended on w ater  supply from natura l inundation o f  river  
channels. Because shortages o f  w ater m ay result from the unstable
* Associate Professor at the Department of Southeast Asian Studies, National 
Museum of Ethnology, Osaka, Japan. The research on which the paper is based 
. was undertaken at the Faculty of Economics, Thammasat University, from July 
1974 through December 1975 with a grant from the Asian Country Fellowship 
of the Ministry of Education, Japan. I should like to express my special 
thanks to Dr. Tej Bunnag, then Honorary Editor at the Siam Society, and Dr. 
Ammar Siamwalla, Dr. Narongchai Akrasanee, Dr. Akin Rabibhadana, Miss 
Nittaya Maphungphong, Mr. Paitoon Sayswang and Mr. Sanay Yanasarn of 
Thammasat University, for their help while I was in Thailand. •
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roonsoon rainfall pattern, rice cultivation needs supplemental irrigation 
from the annual floods1. And to use the floodwaters effectively, 
systems o f canals have been developed iu addition to the watercourses of 
the n a tu ra ld ra inage  system. At the same time, the natural watercourses 
have been im portant to the traditional government economy, as well as 
to rura l society for its daily communication and economic activities2. 
The traditional economy was based primarily on control and mobilization 
of corvee labor, taxation, and foreign and domestic  commerce. The 
development of  the economy was accomplished by facilitation of  .inland 
navigation through construction of canal systems.
In the mid-nineteenth century A.D., the conclusion of the Bowring 
Treaty  in 1855 bad an important effect on the national economy irt 
Thailand, involving j t  in international economic networks. The deve­
lopment of  canal systems was also closely related with this economic 
development, since in order to meet the foreign demand for rice, rice ■ 
production had to be expanded.
Tn his analysis o f  economic change since the la t te r  half  of the 
nineteenth century, J.C. Ingram described the development of irrigation 
projects which resulted in expansion of  rice production3. In particular, 
he discussed the role of  modern irrigation and drainage systems operated 
from the la t te r  par t  of the fifth reign (A.D. 1890-1910). W ithout doubt 
the modern systematic projects that are based on the project submitted 
by H om an van der Heide were fundamentally significant in agricultural 
development in this period. Government efforts to carry  out these 
projects led to  the establishment of Krom  Khlong, later Kirom Tbotnam 
(“ Royal Irrigation D epartm en t” ).
Ingram also pointed out that the governm ent had done compara- , 
tively little towards, provision of public works for irrigation and reclama­
tion of  land before the introduction o f  these system atic  projects4. This 
view of pre-modern agricultural development seems to  result from the
1. Credner, 1935: p. 212; Dobby, 1958: p. 272; Pendleton,-1963; p. 138.
2. Credner, 1935: pp. 304-305.
3. Ingram, 1971: pp. 79-85.
4. Ib id .: pp. 80-81.
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stress placed on the remarkable development in the following periods. 
In the pre-modern period, however, there were formative processes 
important for future development. These were indigenous, and closely 
related to the geographical and historical conditions o f  the Chao Phraya 
delta.
In addition to Ingram’s economic historical analysis, there are  many 
studies o f  the hydraulic works and irrigation projects in this delta, 
based on various disciplines. With few exceptions, however, most 
recent works in the field of geography and socio-economic history have 
tended to overlook the earlier indigenous and traditional processes5. 
The changes brought by large-scale public works in this region cannot 
be allotted their proper place in the development of the national economy 
without consideration of earlier canal construction and its aims. Useful 
discussions o f  this subject may be found in Tomosugi, Hubbard, Small 
and Johnston, who have investigated Thai historical materials; through 
their exhaustive description o f  hydraulic works, they have to a certain 
extent succeeded in indicating the  effects which these projects have had 
on the course of Thai history6. However, more detailed examination is 
necessary to clarify the types of irrigation works undertaken and their 
*aims, particularly  for the very im portan t la tter  part  of the nineteenth 
century.
In this article, I describe the formative process of the canal systems 
which provided the foundations for later agricultural development, and 
analyze the development of  two main functions of traditional canals, 
transporta tion  and distribution of floodwater to adjacent ricelands, 
through investigation o f  T ha i historical sources. In addition, I draw  
attention to the type of reclamation and land tenure brought about by a 
series o f  new canal excavations in the la tter h a l f  o f  the nineteenth 
century7.
5. Credner, 1935: pp. 215-217; Pendleton, 1962: p. 141.
6. Tomosugi. 1966: pp. 165-176; Hubbard, 1967; Small, 1973: pp. 1-24; Johnston, 
1974.
7. A s fo r  the changing process of land tenure of this period, see Lingat, 1940: pp. 
37-41; Tomosugi, 1967: pp. 96-105; Kitahara, 1973: pp. 11-48.
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A brief but useful description of canal excavation may be found in 
R u an g  P ra w a t K rasu an g  K a s e ttra th ik a n (“ A History o f  the Ministry of  
Agriculture” ) by Chao Phraya Wongsanupraphat, first published in 1910
A .D .8 The description consists of short documents concerning canal 
excavation from Ayutthaya times until van der Heide’s resignation from 
the directorship o f  K rom  Khloug, most of which are cited from royal 
chronicles and royal decrees issued in the fourth and fifth reigns9. In 
tha t  description; however, there are some mistakes in dates, dimensions 
of  the canals and reclaimed land, and other details of  canal construction. 
Thus researchers must return to the primary sources.
I have closely examined the details o f  canal construction in the 
appropria te  editions o f  royal chronicles o f  the A yu tthaya  and  R a tan a ­
kosin periods10. In addition, I have also examined royal decrees and 
proclamations after the fourth reign concerning construction and 
maintenance of canals and reclamation of  land adjacent to canals, which 
were compiled in P rachum  K o tm a i P rach am  Sok ("Collected Laws, 
Arranged Chronologically” ) 11. Other Thai sources and im portan t 
documents written  by contemporary Europeans have also been used. A 
series of topographical maps (scale 1:50,000), surveyed mostly  in the 
1910s and revised in the 1950s by the Division o f  Maps, Royal Thai 
Army, have also provided useful information12.
 —  . . .  ---------------- --------------- ------- -------------- i t . . . .  -  - -
8. Hereafter abbreviated as PKK.
9. PKK: pp. 125-16!.
10. For the royal chronicles of Ayutthaya, the Luang Prasoet version (PPKA 1), 
the Krom Phra Pramanuchit version (PPKA 2), the Phan Chanthanumat version 
{PPKA 3) and the Somdet Phra Phanarat version (PPKA 4) arc used, for 
the royal chronicles of the Ratanakosin period, the National Library editions 
for each reign published by the Khlang Witthaya Press (P PK R  I , I I  and 
PPKR I I I ,  IV )  are used. In addition, for the fourth reign, useful information 
on canal excavation is found in Ruang sathanthi lac xvatthu s'ting sang nai 
Ratchakan Thtsi ("Public works constructed in the fourth reigb”) in Prachum 
Phongsaxvadan, phak tin 25  (“Collected Chronicles, vol. 25”) abbreviated as
. PP 25.
11. Hereafter abbreviated as PKPS.
12. These maps are held by the Institute of Developing Economies, Tokyo, Japan.
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B. Physiographical conditions of the Chao Phraya della
I .  The upper p a r t  o f  the d e lta
The upper part o f  the delta  comprises alluvial plains that developed 
along the main channel o f  the Chao Phraya river and its distributary 
channels, the Suphan Buri (Tha Chin), Noi and Lop Buri, between the 
provinces of  Chainat and Ayutthaya. According to the physiographical 
classification of T ak ay a13, this region corresponds to the old delta  area, 
which has a  distorted, fan-shaped configuration with the apex at Chainat. 
The elevation is between 20 meters (m) and 5m above sea level, with the 
general slope in a north-south direction. The repeated bifurcation of  
river channels forms a netw ork  of spreading distributaries with well- 
developed natura l levees.
Ricefields can be found along the watercourses which spread into 
the backswamps between na tu ra l  levees. The distribution of ricefields, 
however, was restricted to depressional plots until the introduction o f  
modern irrigation schemes in the early part  o f  the twentieth cen tu ry14. 
Small artificial channels th a t  clearly were excavated can be distinguished 
from natural watercourses (figure 2). These small canals, which run 
across natural levees to  backswamps, sometimes use na tu ra l  watercourses 
or marshes. Although the date  of excavation is not clear, they seem to 
have been excavated in order to  expand ricefields tha t  were restricted by 
the topography o f  the backswamps. On the well-developed natural 
levees along rivers, a continuous pattern  o f  "r ibbon settlem ent” predo­
m ina tes15. , This is a typical component o f  the landscape o f  the old 
delta  area.' T he  historical towns, such as Ayutthaya, Suphan Buri, 
Sing Buri, Phrom Buri, Inthaburi (In Buri), and Ang Thong are also 
s ituated on natural levees along main river channels. These im portant 
towns were included in the category o f  "fourth-class tow n” (huam'uang  
Zhattaw a), which was directly administered by the central government 
from the time o f  the A yutthaya  kings16.
13. Takaya, 1971: pp. 375-397.
14. Ibid.: pp. 384-386.
15. Sternstcin, 1965: pp. 30-31.
16. Tanabe, 1972: pp. 247-251.
28 S h igeh aru  Tanabe
2 . T he  low er p a r t  o f  the d e lta
The lower par t  of the delta, which comprises T akaya’s “ deltaic 
high” and “ delta flat” areas, is low-lying, flat terrain o f  elevation less 
than 5m above sea level, and stretches from around A yutthaya  to the 
G ulf  of  Thailand (figure 1). This region is considered the youngest plain 
geomorphologically, and is thought to have risen from the Gulf o f  
Thailand during the past few thousand years17. T he deltaic high has an 
average elevation o f  3m, occasionally reaching 5m, and extends to 
Nakhon Chaisi on the west, to  the area north of  Nonthaburi along the 
Chao Phraya main channel on the north, to the southern boundary of 
the Rangsit canal system and the west bank of the Bang Pakong river on 
the east, and centers on the site o f  Bangkok. Takaya suggests that this 
elevated land may have formed on old beach ridges or on a complex of 
natura l levees. This area has  about lm  higher elevation and a higher 
stream density than the surrounding delta fiat area. Because of  these 
topographical conditions, which give adequate flood depth for rice 
cultivation and quick drainage, cultivation in this a rea  was much more 
widespread than in the de lta  flat18.
The delta  flat is mostly low-lying land of elevation less than 2m, 
and  almost no local relief. This recent delta is dominated by brackish 
environments and unstable lowland with numerous wandering marshes 
and swamps. T akaya  describes i t  as an “ amphibious terra in” : it is' neither 
land nor water. It covers the area between the old delta and the deltaic 
high including the Rangsit canal region and the coastal a re a 19. Until  
the early pa r t  o f  this century, a  considerable area  adjacent to the coast 
was subject to the influence o f  the tide, and is still  covered by hypersaline 
plants such as mangrove and nipa.
Settlement o f  the lower par t  o f  the delta  is considered to be very  
recent. The rem arkable  development and expansion of Siamese settle­
ment since the la t te r  ha lf  o f  the nineteenth century were achieved through 
the social demand for expanded rice production, brought by theliberali-
17. Smyth, 1898: vol. I, pp. 54-55; Takaya, 1969; p. 24; Credner, 1935; p. 37.
18. Takaya, 1971: pp. 390-391.
19. Ibid.', pp. 387-388.
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^ p i S ^ h a  ChinR .Chao Phra^ ~  
Moeklong R.___________ Bang Pokong
Grass land as of 1915/6, 
Access canals
7 : Nakhon Pathom
8 : Nakhon Chaisi
9 : Samut Sakhon 
10 : Ratcbaburi
11: Samut Songkhram
Old Delta a.nd Fan-Tcrracc FSy-ijSi-:! 
Coniplcx.Aiicn fcx&fesl
Delta Flat
D e l t a i c  1 1 i i jh
A'ores: Modified from Takaya, 1971: p. 390. 
1 : Ayutthaya 
Z : Pathum Thani
3 : Nonthaburi
4 : Bangkok
5 : Samut Prakan
6 : Chachoengsao
30 Shigeharu  T anabe
zation of trade  and a series o f  domestic reforms. Before that, from 
A yutthaya  limes to the early part o f  the Ratanakosin dynasty, though 
the main towns were mostly situated a t  the mouths o f  river channels or 
a t  water-traffic centers, they were primarily ports. Vast tracts of land 
behind them were left uncultivated, because there were hardly any 
perennial means of  access to the land behind towns other than the main 
river channels. At the same time, lack o f  artificial watercourses for 
water supply and drainage of ricefields made rice cultivation impossi­
ble20.
In the mid-nineteenth century , canal excavation projects were 
started  in w hat corresponds to T akaya’s deltaic high area. The inland 
navigation system was gradually completed through the excavation of  
trunk canals, which linked the main river channels with the capital. In 
the delta flat area, which was largely uncultivated, canal construction 
was begun a t the  end o f  the nineteenth century. Thus the process o f  
canal construction in the delta was strictly determined by physiographi­
cal conditions.
In the following sections I discuss the historical process o f  canal 
construction through detailed examination of the relevant historical 
sources.
C. Canal construction in the Ayutthaya and early Ratanakosin periods
1. A y u tth a y a  p e r io d  (A .D . 1 3 5 0 -1 7 6 7 )
Throughout the Ayutthaya period, the center o f  agricultural ' 
production seems to have been the  upper pa r t  of the delta. Although 
there is scant docum entation  o f  canal excavation for irrigation in this 
region, a  large number of  small, artificial watercourses which seem to 
have been used for irrigation can be found throughout the old delta  
area on topographical maps. But editions of the R o y a l C hronicle  o f  
A yu tth a y a , which give information on the achievements o f  the central 
government, hardly  mention irrigation canal projects. Assuming tha t  
most of  those watercourses were not dug in la te r  periods, it seems likely 
th a t  excavations were carried out not as government projects but as
20. Bowrinj*, 1857: vol. 1, p. 8.
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community or individual works by peasants, probably during or since 
the A yutthaya  period21. Credner has also indicated the existence of 
networks of small, winding canals excavated by peasants in this area, 
in his morphogenetical analysis of plans o f  canals and watercourses in 
this de l ta22. Even if  peasants in rural communities wished to  dig water­
courses, they could not do so without government permission. Thus 
P h ra  Tham m anun ("Law of Procedure” ; A.D. 1743) in K o tm a i T r a  S am  
D u an g (“ The Law of Three Seals” ) provides as follows:
The seal of Pbra Phirun ["Rain God" ] standing on the back of a king naga 
should be used in cases of scooping up water for irrigation of ricefields and 
for the digging of small ponds23 [bung hang] or irrigation canals from 
which to draw water.24
This was one o f  the seals of the Krom Na (“M inistry  of Agricul­
ture” ) o f  this period. Thus, in the Ayutthaya period, the government 
seems to have m ade a limited effort to control irrigation works operated 
by peasants in rural communities. Government control over irrigation, 
however, was not as rigid as in the Lannathai. kingdom which bad a 
well-developed irrigation system, constructed and maintained by both 
government and peasants25. Rice cultivation in the backswamps o f  the 
old delta  region did not require large-scale irrigation. Using the water 
supply from annual floods, peasants could get sufficient water for rice 
cultivation merely by digging small watercourses and ponds. Thus the 
government concentrated  on public works for transportation of products 
and for military affairs, ra ther than for irrigation, throughout the
21. According to a personal communication from Dr. Takaya, a large number of 
small watercourses arc the result of small-scale repairs and dredging of existing 
natural watercourses.
22. Credner, 1935: p. 217.
23. Bung seems to mean artificial pond, as well as marsh or swamp, in the 
dcpressional area of the delta. Bradley explains that bung means a large 
khiong without streams in barren land, while bilng bang means a smaller one. 
(Bradley, 1873: p. 360.)
24. Kotmai T ra  Sam Duang (“The Law of Three Seals") is abbreviated to K T S : 
vol. 1, pp. 147-148.
25. Kraisi, 1965: pp. 10-14; Tanabe, 1975: pp. 79-82.
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Ayutthaya and the early Ratanakosin periods26. Apart  from irrigation 
canals, three o ther types of  canal may be distinguished according to 
function and fo rm : the city moat, the short-cut (kh long  lo t) , and the 
transverse canal. In addition, it is possible to argue tha t  most o f  those 
canals were constructed  as government public works under the k ing’s 
orders, usually using corvee  labour (p h ra i) under the supervision o f  a 
chief director (m ae  kong) who was appointed from among high-ranking 
noble officials. (See figure 2.)
C ity  m oat cana ls . When the capital was founded a t  A yutthaya in 
A.D. 1350, a city moat and fortifications had already been constructed 
near the confluence o f  three rivers; the Chao Phraya, LopBuri an d P asak 27. 
A t least two la ter  descriptions concerning construction o f  a city moat on 
the east, which may correspond to the Khiina canal of the end o f the 
sixteenth century, can be found in the royal chronicles28. As shown 
by Phraya Boranratchathanin  and Sumet Jumsai’s reconstruction of  the 
old city plan, a  complicated but splendid network of canals facilitated 
communication between political and religious centers, markets and 
settlements, both inside and outside the city29. The city moats might 
have also been used for domestic water supply in the dry season. It 
should be noted th a t  the remains o f  an old barrage to hold water in the 
dry season was discovered at the m outh  o f  a canal inside the city30,
26. Charubut, 1972: p. 564; Phonipha & Thawisin, 1975: pp. 46-47. During the 
Ayutthaya period, governmental control over irrigation works is hardly 
mentioned in historical materials. In Phra Ayakan Betset, clauses 28, 29 and 
30 of Kotmai T ra  Sam Duang, one finds only provisions for punishment, with 
a fine, in cases of stealing water. (K T S: vol. 2, p. 209.)
27. Boranratchathanin, 1963: p. 6, footnote 2; Sternstein, 1965a: pp. 88-90; 
1966b: pp. 221-220.
28. In the Luang Prasoet version, L.E. 942 (A.D. 1580) is given, while L.E. 932
(A.D, 1570) is given in the Phan Chanthanumat version. (P P K A 1: vol. I, p. 
151; PPKA 3: p. 134). Although W.A.R. Wood mentions the reconstruction 
of the city wall in A.D. 1550 in King £hakraphat’s reign, no information is 
given for the city moat. (Wood, 1926: p. 114.)
29. Sumet, 1970: pp. 301-314.
30. Boranratchathanin, 1969: pp. 4 3 -44 .
34 Shigcharu  T anabe
But the two prim ary functions of  the city moats were military and 
transportation. Thus the moat was usually accompanied by ramparts 
and fortifications, as in the towns throughout the upper delta  such as 
Supban Buri, Lop Buri and Sara Buri31.
Short-cu t canals. From the sixteenth century, in accordance with 
the development o f  foreign and domestic trade, the maritim e ports  and 
towns along the lower reaches of river channels became increasingly 
im portan t  centers of transportation. The main channel of the Chao 
Phraya river also assumed the im portant function o f  the trunk navigation 
route  linking the capital with the G ulf  o f  Thailand. In order to improve 
and  shorten the route, the government carried out short-cut canal 
projects. Such projects accounted for the greater par t  of public works, 
and a t  least ten were carried out on a vast scale. According to the 
rooal chronicles, the short-cut canals were largely restricted to m ean­
dering parts of the channel between Pathum Thani to the north and 
Phra Pradaeng (Nakhon Khliankhan) to the south.
Besides Thai historical sources, navigation charts d raw n  by con­
temporary Europeans, such as the chart held in the General State 
Archives a t the H ague32, also show re-channelization under such projects. 
Table  1 lists these navigation charts. Figure 3 is a  map showing the
courses of short-cut canals and old transverse canals excavated during
the Ayutthaya period.
Below appears the example of  the T re t Noi canal from the Prarna- 
nuchit version of the royal chronicle:
In the Year of the Tiger, the fourth year, the King thought that as the
meanders near the mouth of the Bang Buathong canal were very tortuous,
. a short-cut should be constructed. The ,King thus ordered Phra Thonburi, 
the chief director, to conscript around ten thousand corvee laborers from 
the southern provinces to excavate the Tret Noi canal, 6 sok [3m] deep, 6
31. For example, construction of city moats in Lop Buri in the reign of King
Narai. (PPKA 2: vol. 2, p. 95.)
32. Detailed information on this chart is given in Meilink-Roelofz, 1965: pp.
167-184.
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Table I .
N a v ig a tio n  charts  o f  the low er p a r t  o f  the Chao P h ra y a  river.
I; “ K aar t  van de Rivier van Siam, van de Zee tot aan  Stad Siam ofte 
Judea” , circa 1687/8 A.D. (Loeupe No. 267, General State 
Archives, The Hague), a facsimile of which is in the Siam 
Society’s map collection.
II. de  la Mare, “ Carte  du cours de Me-nam depuis Siam jusqu’ & la mer
copide en petit d ’apres une fort grande faite par  M. de la M are  
ing£nieur du Roi” , no date, in Lucien Fournereau, “ Le Siam 
ancien” , A nnales  du M usee G uim et, vol. 20, Paris, 1895.
III. La Loubere, “ Carte du cours du M enam  depuis Siam jusqu’ a la
mer, copiee en petit d’aprds une fort grande faite par  M. de 
la Mare, ingenieur du Roy” , in his D u  R oyaum e de S ia m , vol. 1, 
A m sterdam , 1691.
IV. Francois Valentyn, “ De Groote  Siamse Rievier M e-Nam ofte
Moeder der Wateren in baren loop met de in vallende Spruyten 
Verbeeld” , in his Beschryving van O udett N ie w  O o s t-In d ie n , vol. 
■ III, p. II, no. 35, Dordrecht, 1726.
V. Engelbertus Kaempfer, “ Mspps Meinam Fluvij, ad orig. Eng.
Kaempfer delin I.G.S.” , in his book translated  by Scheuzer, 
T he  H is to ry  o f  Japan, together w ith  a  D escrip tion  o f  the K ingdom  
o f  S ia m , vol. 1, .London, 1727.
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iva [ 12m] wide and 29 sen 1 1,160m] long. Then Phra Thonburi undertook 
the King’s order, and completed excavation in about one month, within the 
same year33.
T he Year of the Tiger, the fourth year, corresponds to Chunlasa- 
khara t 1084 (L.E. 1084=A.D. 1722/3). But on the navigation chart of 
A.D. 1687/8 in The Hague, and on Kaem pfer’s and La Loubere’s charts, 
this canal appears as completed. In addition, the topographical m ap of 
the 1910s and this writer’s field research sh ow  tha t  the dimensions of the 
Tret Noi canal correspond exactly with those given in the chronicle34. 
So, a lthough this description refers to the Tret Noi canal, other evidence 
suggests that the date of  excavation is incorrect, and should be set before 
A.D. 1687. However, no other description concerning this project can 
be found-in the chronicles. Prince D am rong and the author of A  H is to ry  
o f  N akhon Khuankhan pointed out this discrepancy, asserting tha t  the 
description must relate to  the Lat Pho canal located near the southern 
town of Phra Pradaeng35. But, because the description in the chronicle 
does not fit the Lat Pho canal, but does fit the T re t Noi canal, the claim 
is not well founded. The date  of  excavation therefore remains obscure. 
The “ southern provinces” may indicate  the fourth-class provinces 
( m'uang ch a tta w a ) situated south of the capital. Large numbers of  corvee 
laborers living in nearby provinces were ordinarily conscripted for canal 
excavation.
As the construction o f  short-cut canals frequently caused shifting 
o f  main channels, the network o f  the Chao Phraya between Pathum  
Thani and  Phra Pradaeng has been largely transformed, as shown in 
figure 3. The network o f  old channels, tributaries, distributaries and 
artificial short-cut canals made up a comprehensive system of water trans­
porta tion  between the two towns. With the development o f  transporta­
tion in the lower delta  region from the mid-nineteenth century, this canal, 
system was im portant in linking the many trunk  canals constructed to  
the east and west of the Chao Phraya with the capital, Bangkok.
33. P P K A  2: vol. 2, p. 219. In a recently published edition of the Somdct Phra, 
Phanarat version, “Kret Noi” is given in place of “Tret Noi”. (PPKA 4. 
p. 595.) The year L.E. 1048 given in P K K could be a misprint. (P K K : p. 130.)
34. See the Changwat Nonthaburi sheet, 459/4-47.
35. Sang, 1958: pp. 11-12.
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F igure  3 . Short-cut canals and old transverse canals of  the A yutthaya period
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Transverse canals. The dynastic  chronicle cites two examples o f  
transverse canals constructed for the main purpose of water t ransporta ­
tion. These are the Samrong canal, which runs from the east bank of 
the  Chao Phraya toward the Bang Pakong river, and the M ahachai canal, 
which runs transversely from the west bank to  the mouth o f  Tha Chin 
river. Both canals were built across the barren coastal area, which was 
sparsely populated in that period36.
According to the chronicle, the Samrong and Thap  Nang canals to 
the southeast o f  Bangkok were already in existence in L.E. 860 (A.D. 
1498), during the reign of Raraathibodi II, tha t  is, the early A yutthaya 
period. In this year, because o f  the inconvenience to navigation caused 
by deposition of silt, the king ordered the improvement o f  the two 
canals37. The pattern of channels on topographical maps suggests 
existing natura l  channels between the Chao Phraya and the Bang Pakong, 
and that the Samrong canal was built to link these n a tu ra l  channels. 
As there is no other information about this canal, it is not clear when it 
was constructed.
For the Mahachai canal in the west, information is available on its 
excavation and the reasons why it was built. This canal, in contrast to ' 
the Samrong canal, was constructed as a straight channel. In L.E. 1066 
(A.D. 1704) the chronicle records as follows:
The King, Prabat Boromabophit Phra Phuttba <?5haoyuhua [Phra Phuttha 
Chao Su’a], thought that the Khok Kham [Mahachai] canal was so tortuous 
that it was troublesome for people to row their boats along it. Their route 
is long and circuitous. So the meandering parts should be made straight. 
Then the King ordered the Samuha Nayok [“Minister of Civil Affairs” ) to 
conscript thirty thousand corvee laborers from the provinces to excavate the 
Khok Kham canal, to straighten it and make it 6 sok [ 3m] deep, 8 -wa [ 16m] 1
wide at the top and 5wa  [ 10m] wide at the bottom. He also appointed Phra 
Ratchasongkhram as chief director, in command of all provincial corvee 
labor, and responsible for completion of the canal excavation in accordance 
with the King’s order38.
36. La Louberc, 1691: tome 1, pp. 7-8.
37. PP K A  2 ' vol. I, p. 48.
38. Ibid.'. vol. 2, p. 204.
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The chronicle also relates how the king told high-ranking noble 
officials of the glorious achievements in canal construction by former 
kings, from King Ram athibodi IPs construction of  the Samrong canal in 
A.D. 149S to King Prasat Thong’s Nontbaburi short-cut canal constructed 
in A.D. 163639. He then solemnly declared that he would complete this 
work. The corvee labor commanded by Phra Ratchasongkram was 
mobilized from eight provinces in the lower part o f  the delta, tha t is, 
Nonthaburi, Thon Buri, Nakhon Cbaisi, Sakhonburi, Samut Songkhram, 
Phetchaburi, Ratchaburi and Sam ut Prakan. It appears that scientific 
survey methods introduced by Europeans were used for the first time in 
large-scale canal construction in Thailand. Phra Ratchasongkhram  
ordered the m easurement o f  the projected rou te  o f  340 sen, or 13.6 
kilometers (km), with surveying instruments, and he himself took 
charge of part o f  the excavation40. Construction began in the next year, 
A.D. 1705, but remained unfinished because o f  the death of the king, 
Phra Phuttha Chao SUa. It was not until more than ten years later, in 
the reign of  King Thai Sa (L.E. 1083, or A.D. 1721), that it reached the 
m outh o f  the T ha Chin river, by mobilizing 30,000 corvee laborers41.
The stra ight p a r t  of this long transverse canal seems to have been 
achieved by dextrously straightening some winding d is tributary  channels 
(fig. 4). Even on a topographical map of  the 1910s, it passed through 
spacious barren terrain w ith  brackish vegetation42. As with other canals , 
o f  the A yutthaya period, this suggests th a t  the canal was not excavated 
for improvement of agricultural production, but for inland navigation in 
the coastal provinces, and south to the Malay Peninsula.
These tw o transverse canals, which allowed traffic to move from 
the Chao Phraya trunk channel to  the mouths of the two parallel main 
channels to  the east and west, contributed to  the development of 
communication facilities, especially to  and from coastal provinces and 
the capital. Thus the government o f  A yutthaya seems to have primarily
39. Ibid.: vol. 2, p. 205.
40. Ibid.: vol. 2, pp. 204-206.
41. Ibid .: vol. 2, pp. 218-219.
42. See the SamutSakhon sheet, 530/4-47 and the Ban Hua Krabu sheet, 531/4-47.
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intended to secure transportation facilities form ovem ent of corv6e labor 
and, through expansion of the canal system south of the capital, to 
encourage foreign trade, which is im portant in explaining the vigor of 
the Ayutthaya administration.
2. The e a rly  R a tan ako s in  p eriod  (A .D . J 7 8 2 -1 8 5 1 )
There was no marked development o f  canal construction in the 
early Ratanakosin period, especially during the reign o f  Rama I and 
Ram a II. City moats which contributed to the defence of the capital, 
and some short-cut canals for navigation, were constructed continuously. 
In the early R atanakosin  period, canal construction consistently followed 
the Ayutthaya tradition.
C ity  m oat canals. The excavation o f  the R op  Krung canal as an
eastern city moat by conscripted Cambodian captives in L.E. 1145 (A.D.
1783), and the construction o f  a  moat-fortified city similar in form and
function to Ayutthaya, are mentioned in The D y n a s tic  C hronicle o f  the
R atan akos in  E r a , R a m a / 43. The city plan of  the new capital seems to
have been significantly influenced by the old capital o f  A y u t th a y a . . The
chronicle records th a t :
The King ordered the excavation of a large caoal to the north of Wat Sakct, 
named the Mahanak canal. This canal was excavated so that the city people 
could assemble, in boats, to perform music and to recite poetry as in the rainy 
season ceremony of the old capital, Ayutthaya44>
Although generally considered as a route  for traffic to and from 
the eastern region from the fortified city area, it is noteworthy that the 
Ratanakosin dynasty's desire to  restore the glory o f  old Ayutthaya was 
reflected in plans for canal construction in this period.
Short-cu t canals. The removal o f  the core o f  the kingdom to a 
more maritime location, with the establishment o f  the new capital a t  the 
lower part of the delta, m ean t th a t  the short-cut canals dug in the 
A yutthaya  period were greatly utilized. But unexpected problems were 
also encountered because of those canals. For instance, the L a t  Pho 
canal which was excavated to avoid a large meander south o f  Bangkok,
43. PPKR I ,  I I : p. 68.
44. Ibid.: p. 68.
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had been gradually widened by high tides, allowing seaw ater to penetrate 
farther inland and causing widespread damage to ricefields near the 
capital at times o f  flooding. Rama I therefore ordered that bricks 
brought from the ruins of  A yutthaya be used to construct a barrage to 
hold back the tidal water, in L.E. 1146 (A.D. 1784)45.
Changes in  can a l developm ent. It seems to have been during the 
reign o f  Rama III that changes took place in canal construction, which 
had previously been the same as that o f  the A yutthaya period. Firstly, 
canal construction became more closely related to military affairs. 
Secondly, with the proliferation of taxation of farming, and the pervasion 
of payment in specie instead of performing corv6e, a change was effected 
in the labor used in canal construction. Chinese wage labor, which was 
cheap and reliable, was widely used as a substitute for unreliable Thai 
corvee labor under the disorganized process of traditional conscription46.
The military role of river channels and canals in moving troops 
and supplies needs to be stressed47. In this period, with conflicts with 
Burma, and later with the British in the Malay Peninsula, with Annam 
over Cambodia, and the problem of establishing sovereignty over the 
Laotian principalities o f  the Khorat Plateau and the middle reaches of 
the Maekhong river, rapid conveyance o f  iroops and supplies was the 
main consideration. At the same time, in order to meet this heavy 
military expenditure, the securing of transportation facilities for collec­
tion o f  various taxes and the requisition of goods was also necessary48. 
Because of  these military and revenue requirements, the reinforcement 
of the defense of the mouths o f  rivers or the existing main canals near 
the capital, and the maintenance and  construction of transverse canals 
linking the main parallel channels, were regarded as im portant d u r in g ' 
this period.
M aritime ports, called huam uang p a k  nam (“ fortified rivermouth 
tow n” ), which occupied strategic points a t  the mouths of the  rivers Chao 
Phraya, Tha Chin and Maeklong, had  performed an im portant function
.. a______________________
45. Ibid.: pp. 79-80.
46. Ishij, 1968: pp. 51-52.
47. V/nles, 1965: pp. 2 2 9 -2 3 0 .
48. Vclla, 1957: p. 24.
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as centers o f  trade under the jurisdiction of the Krom Tha (“ Harbor 
D epartm ent” ) since the Ayutthaya period. These towns also functioned 
as  fortified towns with garrison troops. Phra Pradaeng was typical of 
such a fortified town at the beginning of  the A yutthaya  period. Later, 
in the reign of King Songtham at the beginning of the seventeenth 
century, Phra Pradaeng was abandoned because of  regress of  the shore­
line caused by deposition of sediment at the m outh  of  the Chao Phraya 
river, and Samut Prakan was established farther  south on the east 
bank.
From L.E. 1176 to 1178 (A.D. 1814-1816), Ram a II ordered the 
establishment o f  a new fortified town, N akhon Khiiankban, on the 
opposite bank to  old Phra Pradaeng, between Samut Prakan and the 
capital, where 300 Mon conscripts from the old Mon settlement of 
Pathum Thani were settled as garrison troops49. T here  is a  description 
o f  fort construction at Samut Prakan in L.E. 1181 (A.D. 1819)50.
Although these forts were located a t  s tra teg ic  points along the 
C hao  Phraya main channel for the defense o f  the capital, they were also 
gradually established at the junction of  the existing canals. In B.E, 2372 
(A.D. 1829) immediately after the rebellion of C hao  Anu was crushed, 
the chronicle of the reign of Ram a III reads as follows:
The King ordered Phraya Chodiikratchasetthi (Thong Chin) to erect a fort, 
later named the Wichian Chod'uk fort, at the junction of the Mahachai canal 
at Sakbonburi. The wages of the Chinese for brickwork were 47 chang, 15 
tamlimg, 3 bahtt 2 salting, I f  itting [3,823.625 baht]. Then the King ordered 
the Mon clan under the command of Chao Phraya Mahayotha to live in the 
town of Sakhonburi.51
Sakhonburi functioned as a traffic junction  for the Tha Chin river 
and the M ahachai canal. It is im portan t to  n o te  that the chief director , 
o f  construction seems to have been descended from  a Chinese noble, and 
th a t  many Chinese wage laborers were hired. This appears to be the 
first example o f  Chinese wage labor being hired  for large-scale public
49. PPKR I ,  I I I  p. 505.
50. ib id .: p. 692.
51. PP K R  I I I ,  IV : p. 92.
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works in the dynastic  chronicles52. Thereafter construction or improve­
ment of  canals was mostly carried out by Chinese wage labor rather  
than corvee labor.
The chronicle next relates the construction of the Sunak Hon canal 
(fig. 4), a long transverse canal, running through the coastal delta-flat 
region to the mouth o f  the Maeklong river, and linked with the Maha- 
cbai canal a t  S a k h o n b u r i :
The KiDg named Chao Phraya Phra Khlang [“Minister of Finance” ] chief 
director of excavations for the Sunak Hon canal. Chao Phraya Khlang dis­
covered that the currents which met at the straight section made it shallow, 
and considered that if a lateral canal were dug flowing into the point where 
the currents met, it would remain at the required depth. He hired Chinese 
wage labor to excavate a lateral canal from the Sunak Hon canal to the 
meadow at Pho Hak village. And then he conscripted water buffaloes and 
peasants to wade through the canal. So the water flows swiftly and the 
canal keeps its depth to this day. The wages of the Chinese for excavation 
were 102 chang, 4 taml'img, 1 sailing, \ ftiang  [ 8,176.375 baht]53-
The Sunak Hon canal seems to have consisted of two natura l dis­
tributary channels parallel to the coastline. The description suggests 
that tidal currents , which came upstream from both the  T ha  Chin and 
the Maeklong rivers a t  high tide, met a t  the center of this canal and 
deposited thick silt sediments54. The deposition of silt sediments often 
occurred in canals in the lower part  of the delta, even in la ter periods, 
and it was necessary for the government to carry out frequent repairs. 
In the Sunak Hon canal, the construction of a drainage canal to take the
52. As an early example of public works carried out by Chinese wage labor, 
Skinner mentions the funeral ceremony of King Rama II in A.D. 1824. 
(Skinner, 1957: p. 114.) The royal chronicle of the fourth reign mentions 
excavation of a short-cut canal behind the town of Nakhon Kbiiankhan by 
Chinese wage labor during the second reign. But we cannot find any evidence 
of this in Prince Damrong’s edition of the royal chronicle of the second reign. 
PPKR I I I ,  I V : p. 436; PPKR I ,  I I : p. 693.
53. PPKR I I I ,  IV : pp. 92-93.
54. Mgr. Pallegoix who travelled this canal from the Mahachai canal via Sakhon- 
buri in A.D. 1843, describes its channel as running tortuously to the west and 
its water as brackish. (Pallegoix, 1854: tome 1, p. 98.)
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tidal current a t  high tide was carried out, and the silt sediment on the 
bottom of the canal was stirred up by water buffaloes and washed out.
Besides the technical importance of this canal improvement, it has 
a wider significance because the Sunak Hon canal, together with the 
Mahachai canal, opened artificial navigation routes between the three 
main river channels, the Chao Phraya, T ha  Chin and Maeklong. The 
huam uang p ak  nam , such as Sakhonburi and Sam ut Songkhraro, stood at 
the junctions of rivers, running from north to south, and the transverse 
canal routes. At this period, after the British victory in the first Anglo- 
Burmese V/ar, and with tension about sovereignty over the Malay 
sultanates, this westward canal route seems to have been of special 
significance in military affairs.
Conflict with Annam over Cambodia encouraged canal construction 
eastward from the capital. Thus the famous transverse Saen Saep canal, 
the eastern pa r t  of which is called the Bang K hanak  canal, and which 
extended to the Prachin Buri river, the middle p a r t  o f  the Bang Pakong 
river, was excavated in L.E. 1199 (A.D. 1837)55. Construction of this 
canal aimed at hastening the movement o f  troops and military supplies 
to Cambodian territory, and took three years for a distance of 1,337 sen 
19 wa 2 sok {53.519 km )56. This canal, running in a stra ight line on the 
deltaic high region to the east of the capital, facilita ted exploitation of 
the lower part o f  the delta region and functioned as a main trunk canal 
in the following period57.
Most canal construction undertaken to secure the flow of revenue 
and to facilitate military affairs in the early Ratanakosin  period, is of 
l i ttle  consequence to either the development o f  agricultural production 
or the expansion o f  a commercial economy. A lthough they had little 
direct connection with agricultural development when constructed, these 
transverse canals, which connected with the parallel river channels in 
the lower delta region, provided a basic netw ork o f  canals for agricultural 
development in the following period.
55. PPKR I I I ,  IV : p. 179.
56. PK K : p. 133.
57. Muslim Malay immigrants or Khaek M alayit from Mu'ang Sai (Kedah) began 
to settle along this canal after the military expedition during the third reign. 
(Chunlachomklao, 1933: p. 8.)
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D. Canal development in the mid-nineteenth century
. I .  Changes in B ang kok
The liberalization of t rade  under the terms of the Bowring T reaty ,  
A.D. 1855, afforded an opportunity  for the development of the Thai 
national economy in the following period. The landscape of Bangkok 
changed rapidly, from a military, moat-fortified city with the palace as 
its center, to a commercial city, interested in foreign trade  with the 
Western colonial powers as liberal trade, ra the r  than the former royal 
monopoly. The p lan  o f  Bangkok, however, had developed before the 
political and economic impact o f  W estern colonial powers was felt. In 
canal development, the expansion o f  city  area through the excavation o f  
an outer city moat under population pressure in the mid-nineteenth 
century should be noted. ■ * -•:
In B .E ,2394 {A.D. 1851) soon after his accession, Rama IV reflected 
on.the achievement of  the kings o f  the Ratanakosin era as follows:
The previous three kings ordered canals to be excavated for the people’s 
benefit. In these days, as the nation has attained prosperity and the popula­
tion of the capital has increased greatly, the city area should be expanded58- 
The population of common people has become much larger. Houses and 
residences of officials and common people are mostly outside the city 
area59.
The Phadung Krung Kasem canal as an outer city moat, 137 sen 10 
wa (5.5 km) long, was excavated over three years. The city area was 
doubled, although the pattern  rem ained the same. It is generally con­
sidered that the concentration o f  population in the city was chiefly 
caused by Chinese immigration. Table  2 shows the Chinese population 
of Bangkok from the beginning to the middle o f  the nineteenth century. 
The Chinese population comprised about ha lf  the total, and reached 62 
per cent in 1822. In the 1850s it was more than 50 per cent o f  a  to ta l 
population o f  more than 300,000. The Chinese population was in a
58. PPKR I I I , IV : p. 437.
59. Ibid,: p. 453.
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Table 2.
The Chinese population o f  Bangkok
Year Chinese population Total population Percentage
1822 31,000 50,000 62
1826 60,700 134,000 45
1839 60,000 100,000 60
1843 70,000 350,000 20
1849 81,000 160,154 50.6
1854 200,000 404,000 49.5
1855 '■ 200,000 . 300,000 66.6
Sources :
1. J. Crawfurd, Journal o f  an Embassy fro m  the Governor-General o f  India to
the Courts o f  Siam and Cochin-China (London, 1828), p. 450.
2. D.E. Malloch, Siam: Some General Remarks on its Productions (Calcutta,
1852), p. 70.
3. H. Malcom, Travels in South-Eastern Asia, Embracing Hindustan, Malaya,
Siam and China, w ith Notice o f  Numerous Missionary Stations, and a Full 
Account o f  the Bur man Empire, vol. 1 (LondoD, 1839), p. 139.
4. F.A. Neal, Narrative o f  a Residence in Siam  (London, 1852), p. 29.
5. D.E. Malloch, Siam: Some General Remarks, p. 70. ,
6. Mgr. Pallegoix, Description du Royatttne Thai ou S iam , vol. 1 (Paris, 1854),
p. 60.
7. Sir John Bowring, The Kingdom and People o f  Siam , vol. 1 (London, 1857),
pp. 85, 394.
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majority of 5 : 3  according to Mgr. Pallegoix, in 185460. M alloch’s : 
figures for 1826 and 1849 may be regarded as an approxim ate  estimate 
of population within the old urban area surrounded by the Rop Krung ' 
canal. The Chinese population increased by 33 per cent from 60,700 
to 81,000, while the Siamese population increased by only 4 per cent 
from 48,000 to 50,000, in 23 years61.
These Chinese, in the majority in the urban area, operated  rice 
mills, shops and manufacturing industries, and not only developed a 
commercial economy in place of the Siamese corv6e peasants, who were 
prohibited from moving under the traditional client-palron relationship, ; 
but also met the heavy demand for labor for the governm ent’s public 
works62. The liberalization of trade made this tendency more pro- ; 
nounced. .
The liberalization of trade  and political pressure from Western ; 
colonial powers caused a sudden change in the landscape of  Bangkok, j 
It also had an effect on canal construction in the city proper and the 1 
suburbs. For the period immediately after the conclusion of the 
Bowring Treaty , the chronicle reads as fo l low s:
In the Year of the Small Snake, consuls and business executives of foreign 
countries submitted a joint letter as follows. Merchant vessels must go 
enormous distances to reach Bangkok. In the rainy season, because of the 
strong current, a ship must waste many days before reaching Bangkok.
Let our commercial establishments move to the south of the mouth of the 
Phra Khanong canal in Bang Na District. And we ask that a short-cut canal 
be excavated from Bang Na District to the Phadung Krung Kasem canal63.
A ccep t in g . this request o f  the Western trading companies that 
occupied the east bank of the Chao Phraya river to move far to the = 
south, on the grounds tha t  conflict with foreigners should be avoided, the j 
king Ordered the excavation o f  the Thanori Trong canal, 207 sen (8.28
60. Pallegoix estimates the. population as follows: Chinese who pay poll tax 
(200,000), Siamese (120,000), Cochin-Chinese and Annamcse (12,000), Cam­
bodian (10,000), Peguan [Mon] (15,000), Laotian (25,000), Burmese (3,000), 
Malayan (15,000), foreign Christian (4,000); total=404,000. (Pallegoix, 1854: 
tome l,pp. 60-61.) _ ...
61. Malloch, 1852: p. 70.
62. Skinner, 1957: pp. 115-118. ' . | i
63. PPKR I I I ,  IV'. pp. 533-534; Thcpchu, 1975: p. 68. ' v ; :
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Figure S. Plan of Bangkok, around A.D. 1900
" T --------------
*.v ■ &>j' AC >'
t.SK m  
20 3 0  4 0  sen
0 .4  C.3
: River channel or canal Q : Consulate
—  Rood ' C : Chinese residence 1
O : Residence of royal family or noble W : Wat or temple
x  = Government office + : Church ar Cemetery
^ ; Public institution B ■: Bank
o  ; Foreign residence M : Market
A : Company, Warehouse, Ricemill, Sow mill,etc.
This map is modified from the original by J. McCarthy (A.D. 1900), and therefore 
docs not necessarily reflect the city as it was at the middle of the nineteenth 
century. In particular, the railway and many of the businesses, warehouses, etc. 
developed along the Chao Phraya from the Bang Rak area, and date from the fifth 
reign, or the close of the nineteenth century. However, the city skeleton of canals, 
river channels and roads developed from the middle of the nineteenth century.
i
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km) long, and also the construction o f  a road along its north bank. This 
was the first case of large-scale road construction in response to foreign 
wishes. The canal corresponds to the Hualamphong or Toei canal, and 
the road on the north  bank la ter  became the Phra R am a IV Road. 
Nevertheless it  seems that the foreigners did not move to the south but 
remained where they were64. A few years later, in B.E. 2404 (A.D, 
1861) the Western consuls complained of ill health because there were 
no roads for their horse-drawn coaches, and put pressure on the govern­
ment to construct a  road system in the capital65. Under this pressure 
the king decided to  initiate road construction on a large scale. A  road 
system, including Charoen Krung Road was constructed, also called 
“ New R oad” , which extends from the inner city area through Bang Rak 
District where foreign consulates, trading companies and residences 
were mostly located, as the main road. Road construction w as usually 
undertaken in parallel with canal excavation. For example, in  the case 
o f  the Bang Rak (Silom) canal, the mud which was dug out from the 
canal trench was used for the road. At the same time, bridges were built 
over many canals, and a city plan based on a road system was gradually  
consolidated66. In particular Bang Rak District, south o f  the  Phadung 
Krung Kasem canal, where Charoen Krung Road is parallel and close 
to the Chao Phraya channel, had both water  and road transport  facilities. 
In this district, the consulates and residences of foreigners, a harbor, 
docks, rice mills, sawmills, warehouses and churches were located in the 
narrow area  between the river channel and the road. Thus the t rad i­
t iona l 'c i ty  plan o f  Bangkok, which had consisted o f  city m oats  and a  
complicated network of canals, underwent a marked change, its landscape 
being colored by colonial buildings67. (See figure 5.)
64. PPKR I I I ,  IV : p. 534.
65. Ibid.x pp. 601-603; P P 25: p. 287; Thepchu, 1975; pp. 69-78.
66. Bamrung Muang Road, Fiiang Nakhon Road, and part of Charoen Krung 
Road constructed inside the Phadung Krung Kasem canal, complemented 
existing canals and were important to commercial communication. (Phtainoi, 
1960: p. 163.) ' ;
67. McGee, 1967: pp. 72-74,
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2. Construction o f  tru n k  canals in the low er p a r t  o f  the d elta
' I t  is generally thought that in order to meet the demand for rice 
with the development of  foreign trade, the government tried to increase 
rice production by expanding rice-growing to uncultivated wasteland in 
the lower delta region. However, it is not always clear where such 
agricultural development was undertaken, and how it was attained. 
Canal construction in this period is closely related to the expansion of 
ricelands. , ;r-
In general, the government undertook canal construction to secure 
transportation  facilities for the circulation o f  products, and also to 
expand irrigated riceland and to  promote reclamation by peasants. 
A series o f  policies for encouragement of reclamation, including a policy 
of low  land taxes for newly cultivated land, seems to have contributed 
to the. expansion o f  riceland along newly excavated .canals in this 
region68. A l t h o u g h  the above suggests the basic course of agricultural 
development during R am a lV’s reign, the regional development of canal 
construction in modern Thai history deserves more than passing consi­
deration. In this section, I discuss the formation o f  the  canal system by 
investigation o f  some examples of canal excavation.
- Since the  conclusion of the Bowring Treaty, which led to a steady 
increase in rice exports, cultivation of rice as a cash crop has gradually 
extended to  the lower delta. Canals in this region had to irrigate the 
land, although they merely functioned.as inundation canals which were 
able to send floodwater to  riceland only during the rainy season. In the 
1850s and 1860s, canal construction in some regions seems to have been 
closely rela ted  to the  transportation  of cash crops such as sugarcane. 
Sugarcane, as a dry-season crop, was cultivated only in comparatively 
dry areas, from Nakhon Chaisi to Nakhon Pathom in the west and 
Chachoengsao Province in the east69. This area corresponds with the 
deltaic high, the old delta  and the fan-terrace complex area.
68. Ingram, 1971: pp. 75-83.
69. ;Sugarcane is not cultivated under extended inundation, but grows well in 
somewhat drier areas, such as the margins of the delta, (van der Heide, 1903; 
pp. 52-53; Credner, 1935: pp. 239-240.) ... •
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Although it is usually thought th a tu b e  cultivation of  sugarcane 
was introduced to  Thailand in the  1810s iby overseas Chinese from 
Taechew70, sugar plantations and factories with 200 to -300 Chinese 
laborers ^were already established in Nakhon Chaisi Province in the  reign 
o f  R am a 11171. O f the exports listed by Malloch72, sugar and  sugar 
products were the largest, amounting in value to about 708,000 baht 
around 1850, and throughout the 1850s and 1860s they were among the 
principal exports of T hailand73. Floods and water shortages in N akhon 
Chaisi Province in the 1870s, and the decline in the market price caused 
by the production of cheaper sugar in Java, brought about a  rapid 
decline in sugarcane cultivation in those provinces74. , • , ■
A small-scale, shbrt-c'ut canal construction project for transporting  
sugarcane is found in the chronicle as fo llow s: : ' v ■
There is a small canal at Lat Krut, which was first excavated, in order to ' 
- transport sugarcane,' by Chinese people in the reign of Phrabat Somdct
V
, Phra Nang Klao Cbaoyuhua [Rama III J. 1 These days the current has eroded'
; it until it is as wide as the main channel [the Tha Chin river]75*
This canal, point A on the topographical mhp (fig. 4), was intended 
to  shorten the route from sugarcane plantations along the Tha Chin river 
by way of Sakhonburi to the capital. This route (Nakhon C h a i s i -T h a
70. Crawfurd suggests that introduction of sugarcane cultivation by Chinese docs 
not date back more than 12 years from his visit to Siam (A.D. 1822). The 
cultivated areas in that period, he indicates, were Nakhon Chaisi and Cha- 
choengsao Province along the Bang Pakong river.; (Crawfurd, 1828: p. 112; 
Skinner, 1957: p.. 112.)
71. Pallegoix, 1854: tome 1, pp. 101.-102; Neal, 1852: pp. 68-69.
72. Malloch, 1852: pp. 46-47.
73. According to Finlayson, sugar products in A.D. 1821 amounted to 30,000 
picul (1 picul =  60 kg). Neal also states that 20 vessels loaded with more 
than 4,000 tons of sugar sailed for .Singapore and Bombay in 1841. (Neal, 
18 52: pp. 68-69.) Ingram mentions that by 1859 exports amounted to 204,000 
piculf a rise from 107,000 picul in 1849. (Ingram, 1971: p. 123.)
74. Ministry of Commerce1 arid Communications,"!930: pp. 220^221; .Credncr,
' ''■ 1935: p. 241. ' - ' * ■ ’* u-.-s i
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Chin river—Sakhonburi—the Mahachai canal) to the capital was too 
long. The route between the sugar production area and the capital bad 
to be reduced.
T h e  C hed i B ucha  c a n a l ( k . U t fig . 4 ). Rama IV, who had carried 
out large-scale repairs of the Mon relics of the Phra Pathom Chedi and 
constructed his own palace nearby, ordered the excavation of a canal
v
between Nakhon Chaisi and the Chedi. The chronicle states that this 
canal was dug from Tha Na, through the palace, to Wat Phangam, a 
length of 448 sen  (17.92 km)76. It was continued westward from a ferry, 
at Tha Na, Nakhon Chaisi, which is found at a marketplace called Talat 
Tha Na at point B on the topographical map (k. 11, fig. 4)77. The chro­
nicle also states that for a royal visit of the king in the dry season, a
v
road 150 sen  (6 km) long was constructed between Chao Sadao and the 
palace. The village name Chao Sadao is at point C78. This region is 
not part of the delta, but is first- part of the deltaic high, then of the 
fan-terrace complex area, so a road would be necessary in the dry 
season. According to A  H is to ry  o f  the M in is try  o f  A g r icu ltu re , although 
the canal was excavated primarily for the benefit of people making their 
pilgrimages to the Phra Pathom Chedi79, sugarcane transportation was 
also a specific aim80.
For navigation between Nakhon Chaisi and the capital, it is highly 
probable that, other than the long route through the Mahachai canal, 
boats also used the Yong or Bang Yai canal (k. 12) running eastward
from Nakhon Chaisi, though the date of its excavatioh is uncertain.
Using this canal, they could either go via Nonthaburi or directly to the 
capital through the meandering Mae Nam Om, an old channel of the 
Chao Phraya river. The Yong canal, however, was shallow at this ■
76. Ibid., pp. 804-805. :'
77. See the Nakhon Chaisi sheet, 494/4-47.
78. See the Nakhon Pathom sheet, 493/4-47.
79. PKK; pp. 133-134.
80. Although Prince Damrong mentions that in the latter part of the fifth  reign, 
there were still 17 sugar factories, and sugar factory tax for one year was 100 
chang in Phra Pathom Ghedi District. (Damrong, 1968: pp. 15-16.)
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period; so boats had to be towed in the dry season81. Thus, as a con­
sequence of the opening of the Chedi Bucba canal, the region specializing 
in sugarcane cultivation was connected with the capital and chief port.
The decline of sugarcane cultivation and the steady rise of rice 
prices gradually brought about canal construction,with the principal 
object of reclamation of riceland in the lower delta region. Most of 
this canal construction took place in the part of the deltaic,high lying 
between the Chao Phraya and the Tha Chin rivers, to the west of the 
capital, in the 1860s. This region provided easier access for rice 
cultivation and dwellings than the delta flat area. Within only slightly 
more than ten years, an integrated framework of inland navigation was 
built up connecting these main channels and the Maeklong river, which 
the transverse Damnoen Saduak canal joined. Existing main canals 
such as the Mahachai canal of the Ayutlhaya period and the Chedi Bucha 
canal also complemented this system, and functioned as trunk canals 
in the lower delta region.
Although most of these canals, built for both water transportation 
and irrigation of adjacent land, provided to a certain extent for expan­
sion of riceland, such vast tracts of uncultivated land were not always 
rapidly transformed into riceland by peasant reclamation. It was the 
outstanding characteristic of canal development in this period that, 
although large-scale land-holdings by the royal family and high-ranking 
officials developed along the newly excavated canals, large tracts of land 
were left uncultivated. The government was compelled to invest heavily 
in these canal projects because of the shortage of royal finance82, and 
therefore had to adopt some effective means of raising the necessary 
capital. High-ranking noble officials and wealthy Chinese thus came to 
play an important part in these projects. Here I discuss the construc­
tion of the later trunk canals, using the Mahasawat, Damnoen Saduak 
and Phasi Charoen canals as examples. ; : ■ \
------------------------——  ------—— ----------- - ---—— -------------------------------- f ' ------——
81, Akkharanukrom .Phumisat Thai ("Geographical Dictionary of Thailand” ) is 
, abbreviated to A PT: vol.' 2, pp. 171.
82. Shortage of royal finance of this period was mainly caused by the abolition 
of royal trading monopolies, unstable tax conditions under the farm system, 
and a considerable increase in government expenditure. (Ingram, 1971: pp. 
176-177; Wira, 1961: pp. 104-106.)
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The M a h a s a w a t c a n a l (k. 13, f ig s .  4, 6, 7). According to the 
chronicle, the king ordered the Minister of Finance, Chao Phraya Rawi- 
wong Maha Kosathibodi, and Phra Sisombat to excavate a canal 
westward from near the Bang Kruai short-cut canal northeast of Bangkok 
to the Tha Chin river northeast of Nakhon Chaisi, 676 sen (27.04 kra) 
in length, 7 iva (14m) wide and and 6 sok (3m) deep, beginning in L.E. 
1219 (A D. 1857)83. However, there is slight confusion over this starting 
date, because Collected Chronicles, volume 25, reports that work started 
in B.E. 2403 (A.D. 1860) and was completed within that year84. Accor­
ding to the chronicles, the wages of the Chinese laborers, which amounted 
to 1,101 Chang, 10 tamlung (88,120 baht), were appropriated from a 
forfeited bequest of about 1,000 c h a n g .(80,000 baht), which Thao Thep 
Akon Chao Talat had accumulated, and the deficiency was covered by 
100 c h a n g  from the Ministry of Finance and 1 ch a n g , 10 ta m lu n g  from- 
the Minister as chief director. If one compares this figure with the 
revenue of the Ministry of Finance at this period, it appears that a con­
siderable amount of money was invested in one canal project. Pallegoix’s 
and Malloch’s figures88 of around 20 million baht appear to be over­
estimates, so if one accepts that the amount of revenue was 1,947,369 
baht in 1857 and 2,197,121 baht in I86088, wages of 88,120 baht equal 
4.4 per cent of the national budget. . 1 '
This canal, to the south of the existing Yong canal, was intended 
as the shortest route for transportation of native products, such as rice 
and sugarcane, between Nakhon Chaisi and the capital, as well as to 
bring adjacent land under cultivation. The Royal Draft of the Procla­
mation for the Royal Grant of Land to Princes and Princesses, B E. 2404 
(A.D. 1861), in Collected Laws states : , .
83. FPKR I I I ,  IV : pp. 530-531.
84. T P 25: p. 295. .
85. Pallegoix’s estimate comes to 26,964,100 baht and Malloch s to 33,372,000 
baht. In particular, the figures of 12,000,000 baht (Pallegoix) and 22,380,000 
baht (Malloch) for money payments in lieu of corvee seem incredibly exag­
gerated. (Pallegoix, 1.854: tome l,p p . 309-311; Malloch, 1852: p. 64).
86. Wira, 1961: p. 74. '■ ' •*
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A plain extending over both Nonthaburi and Nakhon Chaisi Provinces along 
the newly excavated canal which runs between Bang Khwang and Ban Ngiorai 
had been left uncultivated, so there had been no one to bold it. When the 
canal was excavated, the King ordered Chao Phraya Rawiwong Maha Kosa- 
thibodi, Minister of Finance and chief director of canal excavation, to make 
it into royal riceland. There are 1,620 rai [259.2 hectares (ha)] on the 
north bank in Nonthaburi Province, and 9,396 rai [1 ,503.36 ha] on the 
north bank and 5,1 84 r a i  [ 829.44 ha] on the south bank in Nakhon Chaisi 
Province; 16,200 rai in all. This land is divided into 50 plots; one plot is 
324 rai [51 .84 ha], being 60 sen [2.4 km ] long and 5 sen, 8 u>a [216  m] 
wide. As there is no landowner, the King is in fu ll possession of this land 
and w ill grant some plots to princes aod princesses, so that some w ill get 
one plot and some w ill get two. They should be cultivated by corvee pea­
sants or leased to other people . . , This newly reclaimed riceland is exempt 
from land tax under the terms of the previous proclamation. But this kind 
of riceland cannot be sold to others.. . Hereafter, the holder o f this rice­
land is exempt from land tax until the tradaeng deed now issued requires 
renewal.87
Areas with convenient access, bordering Nonthaburi and Bangkok 
and the Tha Chin river, might have been already occupied at the time 
of canal excavation or even before. Rama IV  intended to divide the 
unoccupied wasteland along the central part of the canal into rectan­
gular plots, 2.4 km by 216 m, among his princes and princesses. In 
addition, he encouraged cultivation by issuing a tra d a en g  deed which 
gave exemption from land tax for two years. In other words, a land- 
lord-tenant system, with large-scale land-holding by royalty, was 
planned.
How was this large-scale estate farming, derived from canal con­
struction, to be operated ? Prince Damrong’s report concerning the 
riceland along this canal submitted to the throne in R.E. 122 (A.D. 
1903), which includes aland register map and a list of royal landowners, 
provides much useful information on this subject88. Figure 6 shows the 
register map itself, while figure 7 shows the Mahasawat canal region as 
of 1913 or 1914, In figure 6, the canal crossing the rectangular plots
87. "Prakat rang phraratchahatlckha phraratchathan na phrachaolukthoe” (PKPS: 
vol. 6, pp. 273-274.)
88. Damrong, 1903: “Riiang thina nai khlong mahasawat” (manuscript).
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diagonally is the Naraphirom and Thawi Watthana canal, which was 
excavated between 1878 and 188089. From the shape of the plots on 
the register map, there are considerable deviations from the originally 
prescribed 60 sen  by 5 sen  8 wa  (324 r a i ) .  Prince Damrong writes :
The reason for this seems to be that these plots were not previously accurate­
ly surveyed. When the time came to stake out their borders with peasants’ 
riceland, much of the riceland granted by the king on the south bank had to 
be staked out wider than the provisions. Even though most of the plots on 
the north bank could be staked out almost as in the provisions, their northern­
most sides are not equal. The plots in the cast are wider than those in the 
west, because the Yong canal [ A -B , k. 12] which borders the plots, slopes 
in a southwesterly direction.' So most of these plots are not 60 sen [ 2.4 km ] 
long. And so the area of these plots along the Mahasawat, which the owners 
received as a royal grant, do not conform to the specifications of the 
proclamation, and were not equal from the beginning.90
The irregular border of the southern plots, bounded by "peasants’ 
ricelands” , suggests that reclamation by peasants began to develop at 
the close of the nineteenth century91. Small, irregular channels run­
ning toward the Mahasawat canal from the Tba Chin river might have 
been used for irrigation of these reclaimed ricelands. This southern 
border and the northern F—G line composed of dikes separating ricelands 
indicated landownership, as well as,' from the end of the nineteenth 
century, the administrative boundaries of districts (a m p h o e )  or provinces 
(c h a n g w a t) .
Although some plots are more than 500 r a i  in area, most plots 
thus granted are around 300 r a i  (48 ha). Even the plots granted to 
Rama V, including those added later that formerly belonged to other 
members of royalty, only total 1,896.66 r a i  (303.47 ha). Dilock states 
that around A.D. 1900 one household cultivated about 80 to 100 r a i  on 
average, and in well-irrigated areas would be able to cultivate up to 
about 200 r a i  in central Thailand92. Such plots granted by the king
89. PKK'. pp. 142-145. -
90. Damrong, 2903: (manuscript).
91. For the conditions of rural society in that period, see the results of field 
research conducted by Suthon. (Suthon, 1975: pp. 60-76.)
92. Dilock, 1908: p. 98.
■ 
Fi
gu
re
 
6. 
La
nd
 
re
gi
st
er
 
ma
p 
of 
the
 
M
ah
as
aw
at
 a
re
a, 
R.
S.
 
122
 
(A
.D
. 
19
03
)
6Figure 7. The Mahasawat canal region
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Neither sheet was revised in the 1950s. North of the Yong canal there seem to be isolated 
dwellings, scattered among the paddy fields, but the details are not clear. This suggests that 
the morphogenesis of these settlements can be explained by their location, as these scattered 
dwellings are on the delta flat, while most other dwellings are on the deltaic high.
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were not too large to cultivate by the broadcast method, under which 
the fields are flooded during the rainy season and labor productivity is 
high. These plots were, however, not always fully cultivated by corv6e 
peasants or tenants under the traditional client-patron relationship. 
The following description clearly suggests that.
In that time there were only a few cultivators, and there were vast amounts 
of wasteland. Although there were a few people who went to cultivate 
them, there was not enough labor for the granted area. At first, then, these 
lands were in good- order, and there was no mutual infringement of land. 
When prospects for these lands became better after R.E. 115 [A .D . 1896] 
with the good price for rice, the area filled  with peasants to cultivate it. 
Then mutual infringements frequently occurred at the edges of plots. Thus 
it came to be necessary to send me to stake out these plots at this time.93
From this description it is obvious that, in spite of the establish­
ment of large-scale land-holdings by royalty, concomitant with a large 
canal project in Rama IV ’s reign and the first half of Rama V ’s reign, 
stilt a large estate or a landlord-tenant system could not be operated 
unless corvee peasant or ‘debt-slave’ labor was employed under the 
traditional relationship94. A large estate of over 1,000 ra i  (160 ha) 
operated by an eminent noble official and employing debt slaves was also 
reported by a foreigner in 1884 as lying along this canal95. Debt slaves 
were probably often used by royalty or noble officials at the turn of the 
.century, because the newly acquired large-scale lands suffered a perpetual 
shortage of labor, although slavery was soon abolished and gradually 
transformed into a landlord-tenant system96. It took many years for 
free peasants to appear, through the disintegration of the traditional 
client-patron relationship and the increase in foreign demand for rice, 
and to transform these semi-wastelands into cultivated riceland. The 
period since A.D. 1896 roughly corresponds to the period of disintegra­
tion of corvee conscription97. From that time, with increasing disputes 
over riceland, the government was faced with the necessity of land 
registration in the newly occupied labds of the lower delta region.
93. Damrong, 1903: (manuscript).
94. Dilock, 1908: pp. 96-97.
95. Hardouin, 1884: p. 192.
96. For economic conditions in this transitional period, see Amraar’s discussion. 
(Ammar, 1972: p. 23.)
97. Ishii, 1966: pp. 43-45.
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The Damnoen Saduak canal (k. 14, fig . 4). The chronicle reads:
On Monday, the fourth day of the waxing moon of the seventh month [25  
May 1868 A .D .], the Minister of Military Affairs went to the opening of 
the newly excavated canal at Bang Nokkhwaek. Excavation of this canal was 
started at the end of the Year of the Tiger, eight of the decade [A .D . 
1866/7], westward from the east bank of the Bang Yang river in Nakhon 
Chaisi Province to the Bang Nokkhwaek canal in Ratchaburi Province.
It is 840 sen [33 .6  km ] long, 6 too [12 m ] wide and 6 sok [3  m] deep. 
Wages for fexcavation and removing tree stumps amounted to 1,400 chang 
[ 112,000 baht], of which 1,000 chang [ 80,000 baht] was appropriated from 
the Minister of M ilitary Affairs and 400 chang [32 ,000 baht] granted by 
the King.98
The project was carried out under direction of Somdet Chao Phraya 
Sisuriyawong (Chuang Bunnag), who had held the high official position 
of Minister of Military Affairs. A source mentions that he acquired 
large areas of unclaimed land along the canal as collateral for bis heavy 
investment". In fact, this heavy investment by Sisuriyawong, as Rama 
V  wrote in a later letter, was appropriated from the balance of the sugar 
tax revenue which had been put in Sisuriyawong’s charge for construc­
tion of a palace at Phetchaburi100. Sisuriyawong took full advantage of 
the project, distributing lands along the canal to his wives, relatives and 
dependants, and selling it to others for cultivation, Large-rscale land- 
holding was thus established here as along the Mahasawat canal.
The Damnoen Saduak canal, linking fortified towns at the river 
mouths in place of the existing Sunak Hon channel, was intended to 
develop water transportation between the Tha Chin and Maeklong rivers. 
Rice produced in the Ratchaburi area, and fruit and vegetables from the 
Chinese plantations on the natural levees of the Maeklong river, could 
reach Tha Chin river by this new straight canal rather than by the ' 
existing coastal channels, which were winding and troublesome to 
navigate101. For transport to the capital, this canal must be considered 
in conjunction with the Phasi Charoen canal.
• 98. PPKR 111, IV : p. 711.
99. PP 25: pp. 297-298.
100. Chunlachomklao, 1927: p. 3.
101. Smytb, 1898: vol. 1, pp. 277-278; Bacon, 1892: pp. 217-218.
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The Phasi Charoen canal (k. 15, fig, 4). The famous Pbasi Charoen 
canal had a somewhat curious beginning in a Chinese appeal for its 
construction in L.E. 1227 {A D. 1865). A Chinese opium'and sugarcane 
tax farmer, Phra Phasi Sombatboribun (Pho Jim), later referred to by 
Rama V, who had extended his commercial operations in sugarcane at 
Don Kradi on the east bank of the Tha Chin river, proposed the construc­
tion of a canal to facilitate transportation between his commercial base 
and the capital102. According to his proposal, widely known as Prakat 
Khut Khlong Phasi Charoen103, the government could not provide 
sufficient finance for the project because of shortage of revenue, chiefly 
caused by abolition of the orchard tax (akon suan yai) and the shortfall 
in rice export tax (phasi khao) in that year104. -> So, citing the foreign 
example of public subscription for works, he suggested two methods of 
financing : the first was the collection of a toll, according to the size of 
boat, for the next ten years, and the second was the establishment of 
gambling houses (rong hual) at Nakhon Chaisi and Tha Chin (Saraut 
Sakhon), for three years10*. Although it is not clear whether his pro-, 
posals were approved, ultimately his revenue from a contract for opium- 
tax farming, 1,400 chang (112,000 baht), seems to have been expended 
on the project. This suggests that Chinese financial power, mostly 
obtained from various kinds of tax farming, began to establish control 
over canal projects, which had been traditionally regarded as the type 
of public works undertaken by government.
Certainly this canal, although frequently mentioned as planned 
with the sole object of transportation, seems to have also been intended 
to open unclaimed lands to some extent. In his proposal, Phra Phasi 
Sombatboribun referred, briefly but clearly, to the levying of land tax on 
people who reclaim and hold lands which extend up to 15 sen (600 m) 
from each bank106. Judging from his expectation of a land-tax in the
102. Chunlachomklao, 1927: p. 2.
103. PKPS: vol. 7, p. 1 54.
104. For the orchard tax and the rice export tax, which seem to have been collected 
by Chinese tax farmers, see Damrong, 1923: pp. 22-33;. Dilock, 1908: pp.
. 85-88. . •
105. PKPS: vol. 7, pp. 155-156.
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west bank region along this canal, intensive farming had been developed 
by Chinese in the western outskirts of Bangkok, especially in the old 
Bangkok Yai canal area107. That canal, connecting with the Damnoen 
Saduak canal, was most important for water transportation in the west 
bank region. In the 1880s, a royal decree for the repair of the latter 
canal refers to the improvement of transport facilities between provincial 
towns along the Nakhon Chaisi river and the Chao Phraya main channel 
since the construction of the Phasi Charoen canal, planned and built in 
the reign of Rama IV 108.
Besides the excavation of such trunk canals, some canal projects
v
chiefly financed by eminent noble officials such as Somdet Chao Phraya 
Sisuriyawong and the Minister of Harbors, Chao Phraya Thipphakora- 
wong, are mentioned in the D ynastic  C hronicle. Those include excavation 
and repair projects carried out in Samut Songkbram Province (the Bang 
Li canal and the Yi San short-cut canal), and Samut Sakhon Province 
(the Khun short-cut canal and the Krut short-cut canal), coastal areas of 
the west bank109.
V. Conclusion
The canal system constructed prior to the fifth reign on the east and 
west banks of the lower part of theChao Phraya delta is shown in figure 8. 
The entire water-transportation network of this part of the delta 
region evolved through the historical development of two canal networks, 
(a) The network of numerous channels, including old river channels and 
short-cut canals mainly constructed in the Ayutthaya period, made up 
a system of water transportation for the markets and harbors of the 
capital, which can be termed the Greater Bangkok canal system, stret­
ching from Pathura Thani in the north to Nakhon Khilankhan or Phra 
Pradaeng in the south, with Bangkok as the center. Water transporta­
tion in the kingdom’s core or W ong R a tcha thanU  which extended from
106. Ibid.: p. 156.
107. Skinner, 1957: p. 113; Sternstein, 1966a: p. 58. In particular, see Bradley’* 
map for A .D. 1870, cited in Sternstein's article.
108. Prakat Khut Khlong Phasi Charoen, C.S, 1247-1248, PKPS: vol. 11, p. 7.
109. PPKR I I I ,  7^:712-71.3. ' * *
F ig u re  8 . The canal system of the lower part of the Chao Phraya delta, 
in the mid-nineteenth century
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the capital city area, always consisted of this canal system, even when 
Ayutthaya was the capital110, (b) Long-distance canals, linked to pro­
vincial towns on other rivers and constructed for military affairs, 
movement of goods, and expansion of cultivated land through irrigation, 
form a supplementary trunk canal system connecting with the Greater 
Bangkok canal system.
Within the trunk canal system, routes I and II, running east-west 
with meandering parts on the coastal delta flat, were transverse channels 
constructed in early times. At the junctions of channels and at such 
hua  m u a n g p a k  na m  (“fortified rivermouth towns)” as Samut Prakan and 
Nakhon Khirankhan, military bases were situated. Those two routes, 
and the Saen Saep canal, route III, of a later period, played an important 
part in military affairs.
In the mid-nineteenth century, during the fourth reign, construction 
of trunk canals was begun with the improvement of route IV  for the 
transportation of truck-farm produce, especially sugarcane. This was 
followed by the excavation of the Mahasawat canal, which completed 
route IV , and of the Damnoen Saduak and Phasi Charoen canals, route 
V, which were intended for the transportation of rice, fruit and vegeta­
bles as well as the expansion of riceland in the deltaic high region. 
Although a water transportation system composed of old and new canal 
systems on the west bank was developed, vast areas of land stretching 
toward the Bang Pakong river on the east were left uncultivated. New 
trunk canal construction projects to the east might have been expected, 
to facilitate transportation from the Chachoengsao region where rice 
cultivation had been fully developed by this period, and to reclaim 
wasteland, but that did not occur until the fifth reign,
I
Establishment of the trunk canal system on the west bank was, in 
part, intended to encourage reclamation of wasteland, and it led to the 
appearanceof large-scale land-holding undet the traditional client-patron
110. Wong Ratchathani in the latter part of the nineteenth century seems to have 
been reduced to a few p r o v i n c e s  near the capital, such as Pathum Thani, 
Nonthaburi, Phra Pradaeng and Samut Prakan, which fu lly  correspond with  
the Greater Bangkok canal system. (Tej, 1968: p. 34.)
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relationship. Vast amounts of this land were left uncultivated, although 
such lands held by royalty and eminent noble officials seem to have been 
cultivated by corvee peasants and debt slaves still bound by the client- 
patron relationship. The landlord-tenant system of the Mahasawat 
canal area was also founded on the traditional social relationships of 
Thai societyt*1. Thus it appears that the expansion of riceland through 
the construction of canals in the mid-nineteenth century took place only 
within the very rigid limits of traditional society.
111. The landlord-tenant system, developed in the traditional society does not 
have the same character as the modern landlord-tenant system that is based 
on payment of rent. (Dilock, 1908: pp. 96-99; Tomosugi, 1967: pp. 102-
103.)
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Land Reclamation in the 
Chao Phraya Delta
SHIG EHARU TANABE
In the previous chapter Ishii described the relationship between the 
ecological conditions for rice growing in the Chao Phraya water system 
and the process of historical development in Thailand. In part I I ,  
chapter 7, this will be further clarified by Takaya’s detailed topographi­
cal analysis. Here I  will attempt to clarify the relationship between the 
expansion of rice cultivation in the old delta or floodplain of the Chao 
Phraya water system and in the extensive young delta further down­
stream, and the states and peasant societies which evolved there.
Through his ecological analysis of rice cultivation, the production 
basis of the Thai states which flourished on this water system, Ishii 
defined the Lanna Thai kingdom of the intermontane basins of the 
North and the Sukhothai kingdom established on a fan-terrace complex 
as “quasi-hydraulic societies” entailing a certain level of state participa­
tion in irrigation. In contrast, the Ayutthaya kingdom, with which 
the core area shifted to the old delta in the sixteenth century, was seen 
tQ exhibit features of a commercial state based on foreign trade, namely, 
the “maritime’' location of the capital, the fact that rice cultivation 
depended on natural conditions, that is, involved “agronomic” rather 
than “technological” adaptation to nature, and the fact that the state 
turned to the trade of rare products of the outlying provinces which it 
received as tribute. These features of the Ayutthaya dynasty were 
retained through the Thonburi and early Ratanakosin periods until 
the start of the twentieth century.
In this chapter I  attempt to show the process of transition from the 
“medieval” commercial state to the “modern” "state based on the 
production of rice for export, within the context of the reclamation of
4 0
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ricelands that took place between the early Ratanakosin era and the 
beginning of this century, bearing in mind the ecological hypothesis.
RECLAMATION OF RICELANDS AND CANAL SYSTEMS 
General Background of Riceland Reclamation
Watabe’s investigation of the rice husks contained in the bricks 
of historical remains has shown that wet rice was cultivated at least 
as early as the sixth century in the margins of the delta (chapter 1, Fig. 3). 
These diagrams of the distribution of husk types in the delta by period 
show clearly the process in which wet rice was first grown in the delta 
north of Ayutthaya from the eleventh to the fifteenth centuries, expanded 
in the same area from the fifteenth to eighteenth centuries, and spread 
rapidly to the young delta in and after the eighteenth century.
These ecological changes and the process of expansion of wet rice 
cultivation relate closely to the historical evolution of the society whose 
main occupation was and is the cultivation of paddy. The changes in 
distribution of wet rice in the Chao Phraya delta, while supporting 
Watabe’s argument regarding the dissemination of wet rice, also suggest 
that by the end of the Ayutthaya period (late-eighteenth century) the 
reclamation of ricelands in the upper reaches of the old delta was 
losing impetus and that interest was shifting to the young delta, a vast 
undeveloped tract of swampy lowland. This then was the start of the 
transition from the “medieval” wet-rice culture that relied heavily on 
the natural conditions in the floodplain of the old delta. The following 
hundred or so years saw the large-scale expansion of rice cultivation 
into the young delta and the emergence of "modern” export-oriented 
agriculture. And it was in this transition period that, in the second half 
of the nineteenth century, the Bowring Treaty stimulated the rapid 
expansion of rice cultivation into the young delta through the liberaliza­
tion of trade and the abolition of the royal trade monopolies.
One lalicnt feature of agricultural management in the young delta 
is the specialization in rice. This commercial monoculture developed 
in response to demand for rice from China and other Asian countries 
in the last half of the nineteenth century. Before this, sugarcane and other 
dry-season upland crops had also been cultivated on a commercial 
scale, but in the period of socioeconomic change in the last half of the 
nineteenth century it was wet rice, the traditional crop of the Thais, 
that developed from a subsistence crop to the export-oriented commer­
cial product of the vast young delta.
This monoculture of rice for export in the young delta in some
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aspects resembles the plantation agriculture, for example, of the rubber 
estates of Malaya. The rice export economy of the late nineteenth 
century was strongly influenced by the concept of international division 
of labor, a pillar of colonial economic organization, and the government 
deliberately promoted the development of the monoculture of rice 
based on such thinking. Here the analogy ends, however, since the 
plantations were generally established through the union or colonial 
capital and technology with cheap native labor, whereas the monocul­
ture of rice in the delta was established basically through Thai entre­
preneurship with traditional Thai cultivation techniques. And while 
most plantations were managed as estates employing huge agricultural 
workforces, the rice culture of the delta, despite a marked increase in 
tenancy with the formation of large landholdings, developed largely 
through the small farm management of numerous independent farmers. 
Nevertheless, in that it was a monoculture that developed rapidly 
within the framework of a colonial-type economy, rice cultivation in 
the young delta assumed the characteristics that led Ishii to term it 
“plantation-type” agriculture.
How then was this expansion of rice cultivation into the young 
delta brought about? Certainly there were no revolutionary changes 
in cultivation techniques from those employed in the “medieval” 
agriculture that depended on the annual flooding of the rivers. The 
land was still prepared by plowing and harrowing by buffalo and 
harvesting was carried out by hand, requiring the mobilization of most 
of the work force. The greatest change was probably the increased use 
of broadcast seeding in preference to transplanting in the larger cul­
tivated areas. The'floating rice cultivation in the Ayutthaya period 
that Ishii quoted from K a-i Hentai is probably not typical of “medieval” 
agriculture; rather it represents an outsider’s impression of rice cultiva­
tion in the deep-water belt near Ayutthaya.1
Broadcasting was prevalent in the expansion of cultivation into 
the deepwater belt {thi lum), where floating rice must be chosen, and 
onto the elevations (thi don), w-here only rain-fed culture is possible. This 
expansion occurred mostly from the end of the nineteenth century.
1. A t the start of the twentieth century, as today, khao na muang (floating rice or “ field 
rice” ) was cultivated only in the deep-water belt near Ayutthaya, a part of the 
young delta. I t  was almost certainly cultivated in the same area before this, though 
not as widely as today. SecJ. H . Van dcr Heide, General Report on Irrigation and Drainage 
in the Lower Menam Valley (Bangkok: Ministry of Agriculture, 1903), pp. 46 -48; 
and Suvabhan Sanitwongse na Ayutthaya, Ruahg khao khong prathet sayam [The rice 
of Siam] Cremation volume of Nai Phantri Momratchawong Suwaphan Sanitwong 
na Ayutthaya (Bangkok, 1927), pp. 3 -6 .
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For example, the deepwater belt near Ayutthaya from Phakhai to Sena 
was a wasteland frequented by thieves and wild animals until it was 
converted to riceland at the turn of the century by a rush of settlers. At 
any rate, in the expansion of ricelands into the young delta, transplanting 
culture of the earlier period was carried on in parallel with the more 
extensive broadcast seeding.2
It  was through the labors of the peasants then, rather than the 
introduction of any revolutionary techniques, that new ricelands were 
reclaimed in the wastelands of the young delta. The gradual liberation 
of the corvee peasants (phrai) and debt slaves (that) that accompanied 
the dismantling of the old social order in the late nineteenth century 
allowed these people freedom of migration between regions and supplied 
the work force for the reclamation of the young delta.3 Thus around the 
turn of the century a huge number of peasants migrated to the young 
delta in search of new land, many of them from the Northeast or Isan, 
where rice cultivation was unstable and mostly dependent on rainwater, 
and from other parts of the Central Plain.
After the construction of the Rangsit canal system in 1890, several . 
tens of thousands of peasants settled in the area from various regions.4 
This period also saw an influx of seasonal agricultural laborers from the 
Northeast. At harvest season many Northeastern peasants gathered at 
Nakhon Ratchasima, an important gateway to the Central Plain, and 
waited for calls for day laborers (khon rap chang) from farms in the delta.5
Thus the disorganization of the old system at the end of the 
nineteenth century brought mobility to the peasant population and 
provided the mammoth work force needed to clear and cultivate the 
young delta. There was, however, little change in the management of 
rice-growing. Most of the cultivation work was performed by the 
farmhouse work force, and for transplanting and harvesting when a 
larger work force was required the traditional system of mutual exchange 
of labor (ao raeng, kho raeng) probably continued to function. In  addition, 
the employment of day laborers, particularly from the Northeast, 
became more widespread. On the other hand, as I  will describe later,
2. On' broadcasting, see Lucicn M . Hanks, Rice and M an, Agricultural Ecology in South­
east Asia (Chicago: Aldine-Atherton, 1972), pp. 33-36.
3. On the disorganization of the corvee system and the emancipation of debt slaves, 
see Yoneo Ishii, T a i ni okcryfujiyurodosei no kaitai [Disorganization of the corvee and • 
slave systems in Thailand] (Tokyo: Institute of Developing Economics, 1966).
4. Chaophraya Wongsanupraphat, Ruang prawal krasuang kasettrathikan [A  history of 
the Ministry o f Agriculture] Cremation volume of Nai Phonek Chaophraya 
Wongsanupraphat (Bangkok: 1941), p. 154.
5. David Bruce Johnston, “ Rural Society and the Rice Economy in Thailand, 1880- 
1930.,” (Ph.D. diss., Yale University, 1975), part 5, pp. 19-20.
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the accumulation oflarge landholdings by members of the royal family 
and noble officials led to establishment of the landlord-tenant system 
over a wide area, although some large estates were cultivated by full-time 
agricultural laborers (luk chang).®
The peasant settlers attempting to clear and cultivate the young 
delta were confronted with an unimaginable wilderness. In the dry 
season like a desert, in the rainy season a sea of mud, the young delta 
was a place of epidemics and wild animals, and the haunt of outlawed 
bandits [chon phurax) born of the poverty of peasant society. To clear 
the wasteland and cultivate rice, two basic conditions had to be satisfied. 
The first was to provide access, to the region for the peasants who would 
reclaim the land and build settlements, and a means of transport 
to distribute the produce. The second was to supply water for rice 
cultivation.
These two basic conditions were realized in the young delta just 
as they had been in the Chao Phraya basin from old times, by cutting 
canals. The canals at once provided access to the wastelands and water 
for cultivating the adjoining lands.7 Therefore by following the develop­
ment of canal construction we will be able to gain a general picture of 
the historical development of riceland reclamation in the young delta.
The Functions of the Canal Systems
The Thai word khlong, while denoting a canal or khlong kut con­
structed for inland navigation, essentially means a large or small natural 
tributary or distributary of a river or maenam. According to Anuman 
Rajadhon, khlong is derived from a Mon word meaning path or way, 
as in khlong luai (the kerf of a saw) or khlong tham  (the way of D harma), 
and has come to mean a watercourse, either natural or man-made, 
linked to a river.8 For the people of the delta, the khlongs were the
6. Most of the royalty and officials were absentee landlords resident in Bangkok. Peter 
Anthony Thompson, Lotus Land, being an Account o f the Country and the People o f Southern 
Siam (London: T . Werner Laurie, 1906), p. 182; Robert L. Pendleton, Thailand, 
Aspects o f Landscape and Life (New York: Duell, Sloan and Pearce, 1962), pp. 169-171.
7. The irrigation systems were based on traditional technology, comprising canals 
through which floodwatcr could be led onto the rice fields only during the rainy 
season when the rivers were high. These primitive canals differ from “ irrigation 
canals,” through which irrigation water can be supplied to fields even in the dry 
season by regulation of water levels, and arc called “ inundation canals.” Van der 
Heide, Irrigation and Drainage, pp. 25-28, 32 -33. .
8. Phraya Anuman Rajadhon, “ Chiw it chao thai samai kon,” fThe old life of the 
Thai people] in Chiwit chao thai samai kon lae kan suksa ruang prapheni thai [The old 
life o f the Thai people and a study of Thai tradition] (Bangkok: Samnakphim 
Khlangwitthaya, 1972), p. 305,
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communication routes with the neighborhood and the trading routes 
for the cargo boats or rua krachaeng laden with paddy. At the same time 
they provided water for domestic use in cooking, laundry, and bathing, 
and drinking water in the dry season. The khlongs were also important 
for irrigating the ricelands. Whether artificial or natural, and whether 
or not they functioned satisfactorily for irrigation, the khlongs had always 
been regarded as the means of distributing the floodwaters of the rivers 
over the paddy fields to raise the rice crop. The traditional canals of the 
delta, the khlongs, can thus be regarded as serving two functions: trans­
portation and irrigation.
During the Ayutthaya and early Bangkok periods, until the massive 
reclamation of ricelands began in the young delta in the late nineteenth 
century, canals were constructed and functioned primarily for the 
rationalization of water transport and the opening of communication 
lanes. The numerous state hydraulic works in particular showed this 
tendency strongly, and records of such projects appear frequently in 
the several versions of the Ayutthaya and early Ratanakosin royal 
chronicles. Between the reigns of Ramathibodi I, builder of Ayutthaya, 
and King Rama I I I  of the Ratanakosin dynasty, more than twenty 
large-scale canals were dug, including the city moats of Bangkok. Most 
of these excavations were ordered by the king and were state public 
works carried out by an army of corvee peasants under the supervision 
of a high-ranking noble official appointed as chief director, or Mae 
Kong.®
Figure 1 shows the most important of the large-scale canal excava­
tion projects completed in the Ayutthaya period. It  is noteworthy that 
almost all the canal excavations were carried out in the young delta 
far downstream of the capital. Why, we may ask, did the kings of 
Ayutthaya order these large-scale works in this coastal region described 
as virtually uninhabited by the French envoy de la Loub6re, who visited 
Ayutthaya at the end of the seventeenth century?10
As the figure shows, most of these canals are river channel replace­
ments, called khlong lat or short-cut canals, which bypass the meanders 
of the Chao Phraya river, particularly in the geomorphologically young 
terrain between Pathum Thani and the river mouth at Phra Pradaeng.
9. Shigcharu Tanabe, Historical Geography o f the Canal System in the Chao Phraya Della 
from the Ayutthaya Period to the Fourth Reign o f the Ratanakosin Dynasty, Discussion Paper 
no. 95 (Kyoto: The Center for Southeast Asian Studies, Kyoto University, 1977), 
pp. 9 -1 0 .
10. Simon de la Loubcrc, The Kingdom of Siam (Kuala Lum pur: Oxford University 
Press, 1969), p. xxx.
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These works greatly shortened the navigation route between the capital 
and the Gulf of Siam.
The figure also shows canals of another type, the transverse canals, 
which connect the mainstream of the Chao Phraya with the major 
rivers flowing parallel to it. Well-known examples are the Samrong 
canal, which connects the Chao Phraya with the mouth of the Bang 
Pakong to the east, and the Mahachai canal, which connects the Chao
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Phraya with the mouth of the Tha Chin to the west. According to the 
Phra Paramanuchit version of the Royal Chronicle of the Ayutthaya 
Period, in c.s. 1066 (1704/05) King Phra Phuttha Chao Sua ordered 
Phra Ratcha Songkhram to shorten the navigation route between the 
Chao Phraya and Tha Chin rivers by straightening the Khok Kham 
canal. Phra Ratcha Songkhram conscripted over thirty thousand phrai 
from eight muang in the lower delta, engaged a foreign land surveyor, 
and started the excavation. With the death of King Phra Phuttha Chao 
Sua, work on this Khok Kham or Mahachai canal was suspended, but 
more than ten years later in c.s. 1083 (1721/22), in the reign of King 
Thai Sa, work was resumed and the mouth of the Tha Chin was reached. 
Noteworthy in the entry in the chronicle is King Phra Phuttha Chao 
Sua’s praise for the canal excavation works carried out by earlier kings 
and his appreciation that the opening of the inland navigation route 
through the excavation of the Khok Kham canal would be his most 
distinguished achievement.11 For the kings of Ayutthaya, the securing 
of navigation routes by excavating canals through the sparsely populated 
wastelands of the young delta was the most important part of state 
public works.
The principal motive for improving inland navigation was military. 
In the continual battles with neighboring states the swift dispatch of 
troops and supplies required ready communication routes. And to reach 
strategic points at the eastern and western margins of the delta, the 
Malay peninsula, and Cambodia, the canals all had to pass through the 
young delta. It  was through the linking of these canals with the natural 
waterways of the desolate young delta that the military actions against 
the Malay states and Cambodia Were possible.
In addition to their military function, the waterways of the young 
delta also served as trade routes in peacetime. Under the old system of 
government the peasants were obliged not only to render corvee service 
but to deliver part of their produce to the king. In lieu of corvee service, 
peasants in the outlying districts were required to convey such tributary 
goods (stiai) as construction materials and the rare products of the 
provinces to the capital. The southern muangs of the Malay peninsula 
in particular produced numerous luxury goods which were collected 
in the capital and supported the royal export trade monopolies. In  
transporting suai from the,south and from the marginal regions of the
11. “ Phraratchaphongsawadan krung si ayutthaya cbabap Phra Paramanuchit” [The  
Phra Paramanuchit version of the Royal Chronicles of the Ayutthaya dynasty] 
Phraratchaphongsawadan krung si ayutthaya lae phongsawadan nua [The Royal Chronicles 
of the Ayutthaya dynasty and the Chronicle of the Northern Provinces] (Bangkok: 
Ongkankha khong Khrusapha, 1961), 1: 204-205.
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delta, the canals played an important part. In addition, large junks, or 
rtia samphao, engaged in foreign trade could enter the capital port along 
the Chao Phraya by taking advantage of the short-cut canals.
At the end of the eighteenth century when the new capitals of 
Thonburi and Bangkok were constructed in the heart of the young 
delta, the canals of the Ayutthaya period became an integral part of 
their canal networks. In the Ratanakosin period the extension of the 
transportation network through canal excavations continued in the 
tradition of the Ayutthaya period. The series of short-cut canals exca­
vated between Pathum Thani and Phra Pradaeng in the Ayutthaya 
period and the group of natural waterways around the capital came to 
constitute the Bangkok outskirts canal system. At the same time, 
transverse canals were cut linking the Chao Phraya with the rivers to 
the east and west.
From the reign of King Rama I I I  the waterways rapidly assumed 
a greater military significance. The confrontation with the Burmese 
and later with the British colonial power in the Malay peninsula* the 
administration of the Lao principalities in the Khorat plateau and on 
the middle reaches of the Mekong, and the conflict with Annam over 
the sovereignty of Cambodia all required the mobilization of troops 
and supplies. At the same time it was also necessary to secure transporta­
tion facilities for the collection of various taxes and the requisition of 
goods in order to meet this heavy military expenditure.12 Thus in 1829 
the Sunak Hon canal was dug, linking with the Mahachai canal at 
Sakhonburi and running westward across the coastal delta flat region 
to the mouth of the Maeklong river at Samut Songkhram.13 And in 
1837 work began on the Saen Saep {Bang Khanak) canal, a long trans­
verse canal reaching to the Bang Pakong river in the east.14 Thus the 
three rivers to the east and west were linked to the central Chao Phraya 
by man-made canals.
From the reign of King Rama I I I  a further significant change 
occurred: the employment of Chinese wage labor for the excavation 
and restoration of canals. From the early nineteenth century, large 
numbers of Chinese immigrants settled in the capital, and their hired 
labor provided a more reliable and productive workforce than the
12. W alter F. Vella, Siam under Rama I I I  (New York: J. J. Augustin, 1957), p. 24.
13. Chaophraya Thipphakorawong, Phraratchaphongsawadan krung ratanakosin chabap 
hosamut haeng chat ratchakan thi 3  ratchakan thi 4 [National Library version o f the 
dynastic chronicles of the third and fourth reigns of the Ratanokosin era] (Bangkok: 
Samnakphim Khlangwitthaya, 1963), pp. 92-93. (hereafter cited as P P K R  3 ,4 )
14. Thipphakorawong, P P K R  3,4, p. 179; Wonsanupraphat, History o f the Ministry o f  
Agriculture, p. 133.
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corvee conscription for many public works, particularly canal building.15 
In the reign of King Rama IV  (1851-1868) the practice of hiring 
Chinese labor continued, and long trunk canals were cut through the 
west bank of the delta. Figure 2 shows the canal system at the end of the 
fourth reign. From the Bangkok outskirts system several trunk canals 
reached to the parallel rivers to the east and west. At the junctions of 
the rivers and the trunk canals were situated such militarily and 
economically strategic towns as Nakhon Chaisi and Samut Sakhon 
(Sakhonburi), and at the mouths of the rivers were estuary port towns 
called huamuang paknam which usually had a fortress garrisoned with 
troops.16 Thus by the mid-nineteenth century the framework of the 
waterway system had been laid down, particularly on the west bank.
During the reign of King Rama V  (1868-1910), as shown in 
Figure 3, the construction of the trunk canal system progressed rapidly, 
mostly from the 1880s, particularly in the young delta on the east 
bank. Canal networks were also installed in the middle of the young 
delta, in the lowest lying area classified by Takaya as the delta flat. 
The canal systems built from the fourth reign in the mid-nineteenth 
century provided the necessary access to the young delta for land 
reclamation and the irrigation water necessary for rice-growing.
Even in the Ayutthaya period when rice-growing centered on the 
floodplain of the old delta, ricelands were irrigated by canal. Water 
from the swollen rivers of the rainy season inundated the paddy fields 
through small natural distributary channels and dredged semiartificial 
channels linked to them. The innumerable small khlong in the old delta, 
both natural and artificially improved, have probably always served 
to carry the flood waters onto the fields. Neither were the royal govern­
ments of Ayutthaya totally unconcerned with this kind of irrigation in 
the floodplain. One historical document of the Ayutthaya period records 
that the official seal of the Ministry of Agriculture (Krom Na) was
■ 15. The hiring of Chinese wage labor for public works began around the time of King  
Rama I I ,  and became widespread from around the fourth reign. Thipphakorawong, 
P P K R  3,4 , p. 436; G, W illiam  Skinner, Chinese Society in Thailand: An Analytical 
History (Ithaca: Cornell University Press, 1957), p. 114.
16. Typical huamuang paknam arc Phra Pradacng built in the Ayutthaya period and 
Nakhon Khuankhan built on the opposite bank of the Chao Phraya in the second 
reign o f the Bangkok dynasty. King Rama IV  built a fort at Sakhonburi at the 
mouth of the Tha Chin river, where Mon troops were garrisoned. Chaophraya 
Thipphakorawong, Phraratchaphongsawadan krung ratanakosin chabap hosamut haeng chat 
ratchakan thi 1 ratchakan thi 2  [National Library version of the dynastic chronicles 
of the first and second reigns of the Ratanokosin era] (Bangkok: Samnakphim  
Khlangwitthaya, 1962), pp. 505, 692 (hereafter cited as P P K R  7 ,2 ); Thipphakora­
wong, P P K R  3,4, p. 92.
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Nakhon Chaisi 
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Ratburi
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1 : K . Samrong
2 : K . Mahachai
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7 : K , Mahasawat
8 : K . Damnocn Saduak
9 : K . Phasi Charocn
10 : K . Prcm Prachakon
11 : K . Nakhon Nuang
12 : K . Prawct Burirom
13 : Four lateral canals
14 : K . Prcng
15 : K . Thaw i W atthna
16 : K . Naraphirom
17 : K . Rangsit
18 : K . Niyom Yatra
19 : K . Udom Chanchon
20 : K . Luang Phaeng
21 : K . Charocn
22 : K . Phra Rachaphimon
23 : K , Phraya Banru
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necessary for the construction of small khlongs for irrigation of ricelands.17 
O f course, as Ishii has noted, the degree of involvement of the Ayutthaya 
state in irrigation was not comparable to that of the Lanna Thai states 
of the intermontane basins.18 Most of the irrigation canals in the old 
delta were developed at the rural community level and consequently 
were seldom recorded in state documents. State concern, as seen earlier, 
focused on the development of communications through the construction 
of large-scale canals.
Even after the transfer of the capital to Bangkok, this tendency to 
emphasize communication rather than agricultural production in the 
large-scale hydraulic works changed little. Nevertheless, as in • the 
Ayutthaya period the state maintained a certain level of interest in 
rice production in the kingdom’s granary, the old delta centered on 
Ayutthaya, where central government ministries such as Krom Na and
•17, Kotmai tra sam duang: Pranmang kolmai ratchakan thi J chunlasakkarat J 166 fihim tarn 
chabajt luang tra 3 duang [The law or three seals: The collected laws of the first reign 
in 1805, edited according (p the original version with three seals] (Bangkok: 
Ongkankha khong Khrusapha, 1963), 1: 182. (hereafter cited as K T S ) .
18. For a comparison of irrigation agriculture and the degree of state participation in 
the Lanna Thai states of the intermontane basins and the delta states, sec Shigeharu 
Tanabe, “ Kanchonprathan phua kankaset nai prawattisat sctthakit T h a i,” [ Ir r i-  
' gation agriculture in .the economic history of Thailand] Warasan Thammasal 
(Thammasat University Journal) 5, no. 2 (1975): 70-94.
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provincial governors such as Chao Muang Krung Kao of Ayutthaya 
directed water management based on detailed correspondence between 
local officials and the central government. A document of King Rama 
I I I  dated c.s. 1204 (1842/43) records that any threat to the rice crop 
due to surplus or shortage of floodwater was reported in detail from 
Ayutthaya, Ang Thong, Suphanburi, Nakhon Nayok and other places 
in the old delta, and countermeasures were ordered such as the opening 
or closing of sluice gates (thamnop) or the building of earth dikes for flood 
control.19
In sum, rice cultivation in the old delta in the Ayutthaya and early 
Ratanakosin periods was, as Ishii has stated, an extremely nature- 
dependent form of agriculture based on floodwater irrigation, but which 
involved the digging and improvement of small canals at the rural 
community level. The state, while consistently concerned to some degree 
with agricultural production in the granary ricelands, directed its 
efforts primarily to the provision of communication routes through the 
excavation of large-scale canals.
RICELAND RECLAMATION FROM THE MID-NINETEENTH 
CENTURY. 
The Early Years
It  is frequently stated that following the conclusion of the Bowring 
Treaty in 1855, during the reign of King Rama IV , the production of 
rice for export expanded rapidly over the whole Chao Phraya delta 
in response to the demand from other Asian countries and that a 
monoculture of rice was established. However, while the conclusion 
and effectuation of the Bowring Treaty certainly marked the beginning 
of land reclamation in the wasteland of the young delta, the reclamation 
was neither rapid nor smooth but was preceded by a gradual progression 
of events that began after the transfer of the capital to Bangkok in the 
center of the young delta.
The several long transverse canals cut for military purposes or to 
facilitate the collection of taxes, and dating back at least to the third 
feign, meant that parts of the young delta both east and west of the 
capital were already accessible. Further, the influx of Chinese immi­
grants, particularly into Bangkok in the fourth reign, contributed 
significantly to the population increase in the young delta. According 
to estimates made by Pallegoix and Bowring in 1854-1855, roughly
19. “Ruang kiaokap Krung Kao, tonthi 1” [Concerning Krung Kao, part 1] in Prachum 
phonsawadan [Collected historical sources] (Bangkok: Ongkankha Khong Khrusapha, 
.1969), vol. 43, pp. 17-29.
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half of the population of Bangkok, that is about two million of three or 
four million people, was Chinese.20 Earlier, in the third reign, Malloch 
estimated the Chinese population of Bangkok at about 600,000 to 
800,000, again about half of the total.21 Malloch’s estimate of the 
Chinese populations of provincial towns indicates that the Chinese 
had not only spread through the old and young deltas but had reached 
the towns of the outlying provinces.22
The Chinese who settled in the provinces during the third and 
fourth reigns almost certainly engaged in commercial activities, as did 
Chinese in Bangkok. Other Chinese from the capital were employed 
in the construction of canals in the young delta. They did not, however, 
directly carry out the reclamation of ricelands in the young delta. 
Nevertheless they played important roles in and around the towns of 
the young delta in the early years of land reclamation. In the Nakhon 
Chaisi region at the western margin of the delta were sugar mills, each 
manned by two to three hundred Chinese workers.23 Malloch’s list of 
exports in 1850 was headed by sugar and sugar products, worth 708,000 
baht; sugar also constituted the most valuable export item in the 1850s 
and 1860s.24 In the 1870s, however, floods and drought in the Nakhon 
Chaisi region, coupled with an influx of cheaper Java sugar onto the 
world market which brought down the world price, led to a rapid 
decline in the culture and processing of sugarcane under Chinese capital 
and labor.25
In the early years of land reclamation in the young delta there 
was much trial and error in the selection, processing, and marketing 
of commercial produce. Many cash crops, such as sugarcane, pepper,
20. Jean Baptiste Pallegoix, Description du Royaume Thai ou Siam (Paris, 1854): vol. 2, 
p. 60; Sir John Bowring, The Kingdom and People o f Siam (London: Parker, 1857), 
vol. 1, pp. 85, 394.
21. D . E, Malloch, Siam: Some General Remarks on its Productions, and Particularly on its 
Imports and Exports (Calcutta: J. Thomas, 1852), p. 70.
22. Malloch, Siam, pp. 70-71.
23. Pallegoix, du Royaume Thai ou Siam, 1: 101-102; Frederick Arthur Neale, Narrative 
o f a Residence at the Capital o f the Kingdom o f Siam (London: Office of the National 
Illustrated Library, 1852), pp. 68-69.
24i According to Finlayson, sugar production in 1821 was 30,000 piculs (1 picul =  
60 kilograms). Neals reports that twenty ships laden with 4,000 tons of sugar set 
sail for Singapore and Bombay. Ingram states that exports doubled from 107,000 
piculs to 204,000 piculs between 1849 and 1859. Malloch, Siam, pp. 46 -47 ; Neale, 
Residence at Siam, pp. 68-69, 76; J. C. Ingram, Economic Change in Thailand, 1 8 5 0 -  
1970  (Stanford: Stanford University Press, 1971), p. 123.
25, Ministry o f Commerce and Communications, Siam, Nature and Industry (Bangkok, 
1930), pp. 220-221; Wilhcim Credrier, Siam das Land der Tai (Stuttgart: J . Engel- 
homs Nachf, 1935), p. 241,
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and chillies, were grown in the high dry lands of the margin of the 
young delta, which were suitable for upland agriculture. This upland 
cultivation belt stretching westward from Nakhon Chaisi is what Takaya 
classifies as a fan-terrace complex— and dry-season cultivation of cash 
crops has flourished there to the present. In the reign of King Rama V, 
cultivation of upland crops, including sugarcane, expanded, and Chao 
Phraya Thiphakorawong states that remains in the vicinity of the Phra 
Pathom Chedi were destroyed by the advance of upland cultivation 
by Chinese.26 Even after the decline of sugar exports, sugar mills (rang 
hip oi) operated by Chinese (longchu) continued to function. Prince 
Damrong reported after his inspection of the Nakhon Chaisi region in 
r .s. 117 (1898/99) that the Phra Pathom Chedi district alone contained 
seventeen mills which would yield 100 chang (8,000 baht) annually in 
sugar tax.27
In the reign of King Rama IV  the claiming (chap chong) of large 
tracts of the wasteland of the young delta started, following the excava­
tion of trunk canals on the west bank. These canals were twenty or 
thirty kilometers long and cost vast sums in wages for the Chinese labor. 
Although carried out as state public works, these projects were too costly 
for the impoverished government to finance alone, and capital was 
sought from other sources. The king, noble officials, and wealthy Chinese 
all invested huge sums in canal excavations, and as collateral claimed 
possession of the lands along the canal banks.
The Mahasawat canal, a 27-kilometer trunk canal running west­
ward from the capital and linking with the Chedi Bucha canal at 
Nakhon Chaisi, was begun in 1857 with the aim of opening a route for 
transportation of sugarcane, rice, and other produce from the region 
of Nakhon Pathom and Nakhon Chaisi to the capital.28 The king 
himsclf.providcd the greater part of the total investment of88,120 baht, 
by confiscating the property ofThao Thep Akon Talat who had amassed 
a fortune through market management in the reign of King Rama I I I .  
.In the excavation of this canal the king for the first time claimed owner­
ship of vast tracts of wasteland along the canal. This land, covering 
16,200 rai (2,592 hectares) on the central part of the canal (Fig. 4), 
was granted to his sons and daughters to hold as ricelands. “The Royal 
Draft of the Proclamation for the Royal Grant of Land to Princes, and
26. Thipphakorawong, P P K R  3, 4, p. 805.
27. Krom Phraya Damrong Rachanuphap, Eksan truat ratchakan Muang Nakhon Chaisi 
khong Somdel Phrachao Boromawongthot Krom Phraya Damrong Rachanuphap mua duan 
singhakhom R. S. 117 [Prince Damrong’s record of his inspection of Nakhon Chaisi 
district in 1898-1899] Cremation volume of Mom  JLamduan Ditsakun na Ayutthaya 
(Bangkok, 1968), pp. 15-16.
28. Thipphakorawong, P P K R  3, 4, pp. 530-531.
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Princesses pis. 2404 [1861/62]” states: “As there is no landowner, the 
king is in full possession of this land and will grant some plots to princes 
and princesses, so that some will get one plot and some will get two. They 
should be cultivated by bao phrai [corvee peasants] or leased to. other 
people. This newly reclaimed riceland is exempt from land tax under 
the terms of. the previous proclamation.?29
29. “ Prakat rang Phraratchahatthalekha phraratchathan na phracbaolukyathoc,” 
[D raft o f the royal proclamation concerning grants of riccland to princes] in Prachum 
kotmai pracham sok [Collected laws arranged chronologically] vol. 6 (Bangkok: 
Nitiwet, 1861), pp. 273-274 (hereafter cited as PKPS).
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N .C . 30 (N akh o n  Chaisi 30) and N . 1 (N o n th a b u ri 1), N .C . 31 and N . 2,..
N .C . 32 and N . 3, N .C . 33 and N . 4 , N .C . 46 and N . 13, N .C . 47 and N . 14,
were each gran ted  to one in d iv id u a l.
O n ly  N .C . 25 and N .C . 29 w ere held by people other th an  the sons and  
daughters o f  R a m a  I V .  N .C . 25 was granted to a high offic ia l by  R a m a  I V ,  
and N .C . 29 was held by an official w ho was engaged in  division o f the land  
by order o f  the M in is te r o f  Finance. T h e  largest p lo t o f lan d , N .C . 45, belonged  
to the prince w ho la te r becam e R a m a  V .  T h e  to tal area gran ted  to sons and  
daughters o f  R a m a  I V  was 1,896.66 ra i (303 .47  hectares).
F i g . 5  L a n d  R e g i s t e r  M a p  o f  t h e  M a h a s a w a t  R e g i o n ,  r . s . 1 2 2  
( a .d . 1 9 0 3 )
Figure 5 shows the mode of division of this extensive wasteland 
among the sons and daughters of King Rama IV . In granting this land 
the king deliberately sought to promote tenancy under the landowner- 
ship of the royal family. As will be described later, land claimed by the 
king and granted to the royal family or to noble officials was called 
na luatig, or royal riceland, of which the lands on the Mahasawat canal 
are an early example. Possession of the land adjoining canals was not 
solely a royal prerogative: a large estate of over 1 , 0 0 0  rai ( 1 6 0  hectares) 
operated by an eminent noble official and employing debt slaves was 
also reported as lying along this canal by a foreigner in 1 8 8 4 . 30
SO. M . Hardouin, “ Voyage A Ratboury et & Kanboury,” Cochinchine Francaise, Excursions
el Reconnaisaances vol. 8, no. 19 (Saigon): 189-203. ,
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The acquisition of unclaimed land along newly dug canals and 
the operation of large estates, cultivated by corvee peasants and debt 
slaves under the old system of patron-client relationships, or rented 
out under the landlord-tenant system, became widespread with the 
growth of the canal network on the west bank in the young delta.31 
The Damnoen Saduak canal completed in 1868, which linked the 
Mahasawat canal with the Maeklong river to the west, was reportedly 
excavated with a huge investment from Somdet Chad Phraya Sisuriya- 
wong (Chuang Bunnak), the Minister of Military Affairs.32 In  fact, this 
heavy investment, as Rama V  wrote in a later letter, was appropriated 
from the balance of the sugar tax revenue which had been put in 
Sisuriyawong’s charge for construction of a royal palace at Phetburi.33 
Sisuriyawong took full advantage of the project, distributing lands along 
the canal to his wives, relatives, and dependents, and selling it to others 
for cultivation. Through this, large landholdings were acquired, similar 
to those along the Mahasawat canal.
Construction, of the Phasi Charoen canal linking the capital with 
the Damnoen Saduak canal at the Tha Chin river was begun in the 
reign of Rama IV , reportedly oh the appeal of a Chinese opium and 
sugarcane tax farmer, Phra Phasi Sombatboribun (Pho Jim)34, and 
completed in 1872. Phra Phasi Sombatboribun had extended his com­
mercial operations in sugarcane at Don Kradi on the east bank of the 
Tha Chin river, and proposed the construction to facilitate transporta­
tion between his commercial base and the capital.35 Since the govern­
ment could not provide the capital, he suggested two methods of 
financing the project: the collection of a toll on boats using the canal, 
and the establishment of lottery house at Nakhon Chaisi and Tha Chin 
for ten years.36 In addition to inland navigation, Phra Phasi Sombat­
boribun also evidently had in mind the reclamation of land along the
31. For economic conditions in this period, see Ammar Siamwalla, Land, Labor and 
Capital in Three Rice-Growing Deltas o f Southeast Asia, 1800 -1940 , Discussion Paper 
no. 150 (New Haven: Economic Growth Center, Yale University, 1972), p. 23.
32. Thipphakorawong, P P K R  3 ,4 ,  p. 711.
33. Phrabat Somdet Phra Chunlachomklao Chaoyuhua, Pkraralchahatthalekha Phrabat 
Somdet Phra Chunlachomklao Chaoyuhua mua sadet praphat Monthon Raiburi nai p i raka 
R. S. 128  [K ing Chulalongkprn’s letters during his trip to monthon Ratburi in 1909— 
1910] Cremation volume of Somdet Phra Phituchachachao SukhumanmaraSi 
Akkharatchathewi (Bangkok, 1927), p. 2.
34. “ Prakal khut Khlong Phasi Charoen,” [Proclamation for excavation of the Phasi 
Charoen Canal] PKPS, vol. 7 (1865): 154. .
35. Chunlachomklao, King Chulalongkom's letters, Ratburi, p. 2.
36. “ Phasi Charoen Canal,” PKPS, pp. 155-156,
58 Thailand: A Rice-Growing Society
canal. In his proposal he referred briefly but clearly to the levying of a 
land tax on people who reclaimed and held lands which extended up to 
six hundred meters from each bank.37
These large tracts of land claimed by the royal family, nobility, 
and wealthy Chinese along the newly dug canals seem largely to have 
been left uncultivated. Certainly, the wastelands of the young delta 
were not rapidly developed into ricelands. Concerning the extensive 
ricelands along the Mahasawat canal granted to princes and princesses, 
for example, the later report submitted to the throne by Prince Damrong 
in r .s . 122 (1903/04) contains the following passage:
“ In  the early days there were only a few cultivators, and there 
were vast amounts of wasteland. Although there were a few 
people who went to cultivate the land, there was not enough 
labor for the granted area. At first then these lands were in good 
order, and there was no mutual infringement of land. When 
prospects for these lands became better after R.s. 115 [1896/97] 
with the good price for rice, the area filled with peasants to 
cultivate it.”38
This passage implies that the large landholdings established along 
the newly dug canals could not all have been cultivated solely by the 
corvee peasants, and debt slaves of the old system.39 This then reveals 
the boundary of the traditional society based on patron-client relation­
ships. Land reclamation on the west bank, which began with the 
cultivation and processing of sugarcane, had proceeded within the 
framework of the old society, accompanying the excavation of trunk 
canals.40 But the full-scale conversion to riceland of the extensive areas 
along the canals, which though claimed were virtually untouched and 
unproductive, had to await the emergence of a free peasant class through 
the disorganization of the old social system, and at the same time a rise 
in the rice price.
The Boom in Riceland Reclamation
In the reign of King Rama V  (1868-1910) the cultivated area of 
the young delta expanded considerably, and from the mid-1870s rice
37. “ Phasi Charocn Canal," P/CPS, p. 156.
38. “ Ruang thina nai Khlong Mahasawat,” [Concerning the riceland along the 
Mahasawat canal] in Krasuang kasettrathikan [Records of the Ministry of Agri­
culture], National Archives, Bangkok: 3.3/31 (hereafter cited as KS).
39. Dilock Prinz von Siam, Die Landwirtschajl in Siam (Leipzig: Verlag von C. L. Hirsch- 
feld, 1908), pp. 96-98.
40. The landlord-cultivator relationship in the traditional society differed from that in 
the m6dcm landlord-tenant system based on payment o f rent.
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exports also increased sharply.41 In the 1870s the state showed greater 
awareness of the two essential functions of the young delta canals and 
began to adopt policies for the reclamation of ricelands that hinged on 
the excavation of canals. Underlining the importance of inland naviga­
tion in the existing trunk and Bangkok outskirts canal systems as the 
key to the conveyance of commercial goods, especially rice, the govern­
ment implemented a vigorous program of canal maintenance. And in 
the cutting of new canals to expand cultivated area, the government 
overcame its financial difficulties through a new policy of exacting part 
of the expense from the peasants who cultivated lands along the canal 
and who benefited from irrigation water, in return for which they were 
granted ownership of the land. This policy aimed at suppressing the 
acquisition of large landholdings along the canals by members of the 
royal family and nobility, while promoting expansion of the area 
actually cultivated. It  also sought to increase government revenue from 
land taxes.
In  line with this policy, the “Ten Royal Proclamations on the 
Administration of Canals” was issued in 1870.42 It  included administra­
tive regulations regarding the fouling and silting up of the waterways, 
and the obstruction of the navigation lanes by buildings or aquatic 
plants, and a series of canal navigation laws. Special reference was 
also made to the importance of the trunk canals dug in the fourth 
reign, such as the Chedi Bucha, Mahasawat, Phasi Charoen, and 
Damnoen Saduak canals, for the conveyance of commercial goods. 
Indeed these waterways were vital to communication in the young 
delta, where large roads were practically nonexistent.
On the other hand, the fact that the large landholdings acquired 
by royalty and noble officials in the course of the earlier canal excava­
tions had not yielded a proportionately great increase in rice production 
posed a serious problem. A passage in “The Regulation of- Nakhon 
Nuangkhet Canal” states the difficulty:
Previously, when the Prem Prachakon Canal was excavated, noble 
officials and peasants claimed possession of ricelands as they de­
sired. An agricultural officer issued a title-deed \bai chong] to the 
owner. However, titled officials took possession of plots stretching ' 
30 sen [1.2 km] or 40 sen [1.6 km] along the canal banks, with areas 
totalling 1,000 rai [160 ha] or 2,000 rai [320 ha], which they had .
41. Ingram, Economic Change, pp. 37-38.
42. “ Prakat nai ratchakan thi 5 phraratchabanyat thamniam khlong m iyu 10 kho, 
G, S. 1232,”  [Proclamations during the fifth reign: ten royal proclamations on 
the administration of canals] PKPS, vol. 8 (1870), pp. 27-38.
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corvee peasants cultivate. But those plots that reached 50 sen in 
length could not all be cultivated. Many of the plots of 40 sen or 50 
sen are left as wasteland. Landless peasants come intending to take 
possession of these idle lands, but fearing retribution they cannot 
do so boldly. Such ricelands are left idle, and bear no profit of any 
sort.43
Thus on the Prem Prachakon canal (Fig. 6), built between 1869 
and 1870, noble officials again claimed possession of large tracts of 
land.44 While policy was being formulated to suppress large-scale land­
holdings, the digging of the Nakhon Nuangkhet canal from the Saen 
Saep canal to the granary region of Chachoensao along the Bang Pakong 
river got under way (Fig. 7). “The Reguladon of Nakhon Nuangkhet 
Canal,” issued directly before the completion of the work, stated that 
24,000 rai (3,840 hectares) of arable land would be created by the 
excavation, and that after a survey of the ricelands under the direction 
of the Ministry of Agriculture the land would be distributed to peasants 
according to their ability to cultivate it.45
“The Regulation of Canal Excavation” of 1877 set forth the policy 
of encouraging the peasants to reclaim ricelands along newly dug canals 
and effect a real expansion of production, while at the same time bear­
ing part of the excavation costs. The preamble points out the importance 
of rice production and the magnitude of state expenditure on earlier 
canal development, and criticizes landownership under the old system 
as a stumbling block to the expansion of rice production for export:
In recent years rice has become an importance commodity in our 
kingdom, it is being shipped abroad, and the exporters have 
brought to all the people a greater wealth than ever before. Some 
of our orchard and garden produce have also become items of 
trade. Nevertheless, the state expenditure has been exceedingly 
. great.. . .  In the former canal excavation works the king appointed 
a chief director [nai ngan] who employed a Chinese boss [thaokae] 
to carry out the ekcavation. The work on even a single canal cost 
several hundred chang. . . .  The government has opened large and 
small canals at its own discretion even in regions with poor water 
facilities where until now people would not come to cultivate rice­
lands, gardens or orchards, and has brought canal water to many 
regions. Such regions are increasing rapidly year by year. How­
ever, on the canals built in earlier times noble officials have taken 
possession of far more land than they need, and left it to grow
43. “ Prakat Khlong Nakhon Nuangkhet, C. S. 1239,”  [Proclamation of the Nakhon 
Nuangkhet canal] PKPS, vol. 9 (1877), pp. 202-203.
44. Ministry of Commerce and Communications, Siam, pp. 199-200.
45. “ Nakhon Nuangkhet canal," P KPS, pp. 202-204.
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desolate. By not cultivating these lands, they have brought no 
profit to the king or to the people.46
The substance of this regulation was as follows. A special official 
was to be sent to inspect areas with abundant lands and canal excava­
tion plans were to be made. The lands along the projected canals were 
to be occupied by peasants and distributed in such a manner that the 
land value of ricelands, gardens, and orchards would be equal. Indi­
viduals occupying lands were to contribute labor or capital to the 
digging in proportion to the value of the land occupied, lands conve­
niently situated for transportation at the junction of canal and river 
being rated higher than those removed from the junction. Further, to 
encourage land reclamation by the peasants, the validity of the title- 
deed {Ira chong) of those who contributed labor or capital was extended 
from three years to five years, and cultivators were exempted from rice­
land tax (kha na) or garden tax (kha sompltakson) for three years.47
The first canal to which this new reclamation policy applied was 
the Prawet Burirom canal, which ran from the end of the Phra Khanong 
canal located south of the capital for a distance of 46 kilometers east­
ward through the east bank area to join the Bang Pakong river south of 
Chachqensao. This trunk canal was completed in 1880, at a cost to the 
government of 83,470 baht in wages for Chinese labor.48 Four branch 
canals were also dug from this canal toward the Saen Saep canal, with a 
view to more effective expansion of arable land. Peasants intending to 
take possession of lands along these branch canals had to pay a canal 
fee (kha khlong) , which varied according to the natural conditions of the 
land and its location in relation to the market.49
The policy of encouraging peasant reclamadon of ricelands 
through application of the canal fee and through tax inducements con­
tinued in new canal excavations for some time after. On the east bank
46, "Prakat khut khlong G. S, 1239,” [Proclamation of canal excavation] PKPS , vol. 9 
(1877), pp. 221-225.
47i Kha somphakson is generally held to be a tax levied on annual cultivated plants. 
Bastian claims it is a tax on such upland crops as sugar cane, tobacco, yams, beans, 
sesame, bananas, vegetables, and maize, Wales states that it differed from akon 
suan (garden tax) in that it was levied only on land actually under cultivation in 
that year and was thus not a land tax. Unlike kha na (riceland tax) which was collected 
by officials of Krom Na (M inistry of Agriculture), kha somphakson was collected 
by tax farmers. Adolf Bastian, Reisen in Siam im Jahrt 1863, D ie  Vdlker des Ostlichen 
Asitns 3  (Liepzig: O. Wigand, 1867), p. 447; H . G. Quaritch Wales, Ancient Siamese 
Government and Administration (New York: Paragon Book Reprint, 1965), p. 204.
48. Wongsanupraphat, History o f  the Ministry o f Agriculture, pp. 140-141.
49. The canal fee was government revenue, part of which paid the salary of local officials.
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the digging of the Preng canal was started in 1887. This canal linked the 
Sacn Saep canal with the Prawet Burirom canal, crossing the Nakhon 
Nuangkhet canal. It  served the dual purpose of expanding arable area 
along its length and of supplying fresh water from the upper reaches of 
the Bang Pakong river to control salinity in the Prawet Burirom canal 
in the dry season.50 Although some of the lands along this canal were 
granted to princes as na luang, others were occupied by peasants who 
paid the canal fee. On the west bank too, canals were dug. In about 
1878 the Thawi Watthana and Naraphirom canals were cut obliquely 
across the Mahasawat and Phasi Charoen canals to serve as feeders to 
prevent the silting up of these trunk waterways. At the same time, lands 
adjoining the new canals were occupied by peasants.51
The peasants’ situation did not remain so favorable for long, how­
ever. From the 1880s the rice price rose steadily, as did the volume of 
exports,62 and land prices appreciated sharply in the areas of the young 
delta with ready access to the capital through the canal system. Accord­
ing to Dilock, though varying from region to region, the rise in land 
prices was in the order of from one baht per rai to eighty baht per rai.53 
In  the vicinity of Bangkok, in particular, wealthy nobles embarked 
increasingly upon the speculative buying and renting out of land.54 
The commercialization of land was advancing rapidly, and, in a broad 
sense, a land market was being formed. This is evidenced by the rising 
frequency of pawning (kan khaifak) and mortgaging (kan chamnam) of 
land.55 Disputes over land ownership also became more frequent, and 
private ownership came to be clearly recognized.
At the same time, the government took action that swept away the 
policy of the 1870s of fostering the peasant cultivators and that intro­
duced a great element of private speculation into the expansion of 
arable lands along newly dug canals. Instead of undertaking canal
50. Wongsanupraphat, History o f the Ministry o f Agriculture, pp. 145-146.
51. “ PruliiU poet khltmg Thawi Wnllhnua, C. S. 1240,” [Proclamation oP the opening 
of the Thawi Watthana canal] PKPS, vol. 10 (1878), p. 12; Wongsanupraphat, 
History o f the Ministry o f Agriculture, pp. 143-145.
52.- Ingram, Economic Change, pp. 37-38.
53. Dilock, Die Ijindwirtschaft, pp. 90-100.
54. W alter Armstrong Graham, Siam: A Handbook o f Practical, Commercial and Political 
Information (London; Moring, 1924), 2:15.
55. Both khaifak and chamnam were practiced from the late Ayutthaya period. In  chamnam 
the debtor deposited the title-deed with the creditor and paid interest while retaining 
possession of the land. These forms of loan became widespread from the end of 
the fourth reign in the 1860s. Robert Lingat, Prawatthisai kotmai thai kolmai thidin 
[A  history of Thai law; A  history ofland law] (Bangkok: Thammasat University, 
1940), pp. 66-68.
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excavation as public works, the government gave concessions to excavate 
or improve canals to royalty, noble officials, or influential Chinese, or 
to companies established by them, under a contract agreement. In the 
case of newly dug canals, the contractor was recognized as owner of the 
contiguous lands. And since private landownership involved the right 
to dispose of land, the canal builders were able to make huge profits by 
sale of the land to peasants. Those undertaking to improve and dredge 
one of the existing canals were allowed to levy a toll on passing boats and 
were charged by the government with maintenance of the whole canal. 
In this way the main body of development of the young delta passed 
into the hands of wealthy royalty, noble officials, and Chinese, through 
the wide-ranging increase of private landownership and private manage­
ment of inland navigation.
In 1888 the Siam Canals, Land and Irrigation Company, whose 
shareholders were royalty and Chinese, began construction of a canal 
system and land reclamation in a vast tract of wasteland in the delta 
flat region to the northeast of Bangkok. In this famous Rangsit canal 
system, the government contract recognized that all unowned land 
within forty sen (sixteen hundred meters) on either side of the new canals 
would become the possession of the company from the time of construc­
tion,56 In this way the company was able to sell huge areas of land to 
royalty, nobfe officials, and peasants.
The Rangsit canal system comprised a trunk canal, the Rangsit 
canal, and a lattice of several tens of canals. The Rangsit canal differed 
from the conventional canals in having lock gates at either end at the 
junction with the rivers, through which the water level could be con­
trolled and the drainage and irrigation function raised.57 And the 
project was not only epoch-making in its technological aspects; histori­
cally it was greatly significant in the process of disorganization of the 
old system, marking the affirmation of landownership of the adjoining 
lands that led to the development of an extensive new landlord-tcnant 
system aimed at the collection of land rent,08
The landlord-tenant system spread rapidly with the development 
of the young delta from the end of the nineteenth century, as shown by 
the land- disputes that arose in various regions. In the Rangsit canal 
system in particular, many tenant farmers suffered acutely, and at the 
start of this century an inquiry into landownership relations in this area
56. “ Sanya phraratchathan phraboromaratchanuyat khut khlong P.S. 2431," [Con­
tract granting royal permission to excavate a canal, b.e. 2431] PICPS, vol. 11 (1888), 
pp. 237-244.
57. V an  der Heide, Irrigation and Drainage, pp. 26.
58. Numerous absentee landlords resided in Bangkok. Thompson, Lotus Land, p. 182.
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was conducted by the Ministry of the Interior. Its report cites cases 
of exploitation of tenants by landowners who bought extensive lands 
along the canals from “the company.” Land rent in the first years of 
cultivation after clearing the land was 1 to 2 baht per rat, but as the land 
was developed this was increased to 4.6 baht per rai. The tenant farmers 
also had to pay the riceland tax, and numerous running expenses, such 
as for seed rice, draft animals, and wages for employed labor. Frequently 
they borrowed money from the landowner at extremely high rates of 
interest. When the crop failed they could not pay the rent or interest, 
landlords refused to reduce rents, and some tenants simply fled. Further, 
the diverse origins of the settlers extenuated the practice of traditional 
customs such as cooperative farm labor and community defense against 
thieves.69
Contemporaneously with the construction of the Rangsit canal 
system, land reclamation proceeded widely in the young delta, through 
contracted canal excavations. On the east bank, development was com­
paratively late and progressed through extension of the existing trunk 
canal system. The previously inaccessible wastelands of the delta flat 
region, where rice-growing had been completely impossible, and the 
coastal belt were the last areas to be reclaimed. In these regions, which 
include the Rangsit area, land reclamation was highly speculative.
In the 1880s and early 1890s, the Niyom Yatra, Udom Chonchon, 
Luang Phaeng, Charoen and other canals were dug on the east bank 
with private capital under contract from the government, and the 
investors gained ownership of the land adjoining the canals.60 Canals 
were also dug in the low swampy wasteland of the delta flat that extended 
to the west bank, such as the Phra Ratchaphimon and Phraya Banru 
canals started in the 1890s.61
The rush to develop the young delta continued until around the
59. “ Ruang Phuak lao mai long ma tham na nai Thung Luang lac ruang khon op- 
phayop ok chak Thung Luang" [Concerning Lao people never coming to cultivate 
the fields of Thung Luang and leaving Thung Luang], K S : 3.1/11.
60. “Prakat Krom  N a, p.s, 2433" [Proclamation of the Ministry o f Agriculture] P/CPS, 
vol. 12 (1890), pp. 18.-20; Wongsanupraphat, History o f the M inistry o f Agriculture, 
pp. 148-154; “ Ruang kho anuyat khut khlong tambon tangtang R.s. 108" [Con­
cerning permission for canal excavations in various tambon, r.s, 108] KS: 9.2/3.
61. “ Ruang Phra Ratchaphimon kho anuyat khut khlong Tam bon Thung Bang Bua 
Thong pai ok Thung Bang Pla Phasi riak wa Khlong Ratchaphimon r .s. 109-113" 
[Concerning Phra Ratchaphimon’s application for permission for canal excavation 
from Thung Bang Bua Thaong to Thung Bang Pla Phaso, the Rachaphimon Canal, 
R.s. 109-113], K S : 9.2/7; “Ruang rao phu thi kho nauyat khut khlong tangtang 
R.s. 117-118” [Accounts of applications for permission to excavate canals], KS: 
9.2/18; Wongsanupraphat, History o f the Ministry o f  Agriculture, pp. 141-142.
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turn of the century. The capital accumulated by the noble officials and 
influential Chinese seems to have been insufficient, however, because 
some of the speculative projects were abandoned unfinished. To some 
extent this point reflects the immaturity at the end of the nineteenth 
century of the national economy that was based on the monoculture of 
rice.
TH E  DEVELOPM ENT OF RO YAL RICELAND {N A  L U A N G )
The Origins of Royal Riceland
Between the late nineteenth and early twentieth centuries canal 
excavations proceeded rapidly following the legal confirmation of 
private ownership of adjoining lands. In addition to the development 
of private landownership which accompanied these excavations, another 
kind of land tenure was growing. This involved land which the king or 
the royal household administered directly or which the king granted 
temporarily to royalty or noble officials for their administration. This 
land was generally called na luang, or royal riceland. The process of 
incorporation of na luang into the royal demesne has hitherto drawn 
little attention, although it provides an important key to the under­
standing of the patrimonial elements in the modern Thai land tenure 
system.
Royal ricelands still exist today. On August 26, p.s. 2518 (1975), 
King Phumiphon granted approximately 50,000 rai (8,000 hectares) 
of paddy land and 327 rai (52.3 hectares) of gardens from the royal 
demesne (thidin sapsin suan phramahakasat) to peasants, and ordered the 
government to carry through land reforms as a contribution toward 
peasant relief.82 The greater part of the na luang scattered through the 
delta has, from last century, been leased to individual peasants, and 
its management and operation has been entrusted to the Bureau of the 
Crown Property (samnakngan sapsin suan phramahakasat). Previously the 
peasant tenants paid rent through the Bureau of the Crown Property, 
but under the land grant the peasants were to be exempted from rent 
payment. Instead the government was to pay the land rent into a fund 
to establish farm cooperatives for the peasants who cultivated the na 
luang,83
At present, when numerous contradictions are appearing in the 
modern Thai land tenure ■system, this granting of na luang has, apart 
from raising the question of what effect this measure can have on overall
■62. According to newspapers of August 27, 1975, for example, Prachathippatai, Prachachal.
63. These na luang were mostly in changwat Ayutthaya, Prachinburi, Chachoensao,
Nakhon Hayok, and Pathum Thani.
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land policy, brought clearly into focus the existence of patrimonial 
landholdings, the na luang that remain in the various regions.
How did the na luang arise? In considering their origins, important 
indicators are afforded by the ethnographic descriptions of the tradi­
tional land systems of the various Tai peoples inhabiting the inter- 
montane basins between the northern Indochina peninsula and South­
west China. Scattered along the river systems of southwest Yunnan, 
northern Laos, the Burmese Shan States and the Tonkin highlands of 
northwest Vietnam are many tribal domains and more politically inte­
grated principalities of Tai peoples. These “tribal Tais” have long 
traditions of land redistribution. The many ethnographical reports on 
these regions indicate that landownership of the whole domain rests 
nominally with the chieftain or ruler, and that ricelands are customarily 
divided at the village level.
In the Shan States, such as Muang Nai and Hsenwi, the village 
headmen redistribute the ricelands annually.64 The Tai Khao (White 
Tai) of the Tonkin highlands also have a system of periodic repartition 
of ricelands,65 while the White Tai of Muang So distinguish two types 
ofland: public land, owned by the domain chieftain (chao muang) and 
repartitioned every three years according to the size of each household, 
and private land granted by the chao muang.66 Among the Tho, who 
also inhabit the Tonkin highlands, some lands were granted to nobles 
by the chieftain, while in the villages ricelands were redistributed every 
three years.67 Among the Tai Daeng (Red Tai) of Thanh Hoa in Viet­
nam, the autocratic thoti held title to all land, which he granted to chiefs 
and influential families of each village. In return they were obliged to 
pay land rent and offer labor. Ricelands were not divided at fixed 
intervals, but only when a new household was established or newcomers 
arrived in the village,68
The traditional land tenure systems of these Tai ethnic groups are 
distinguished by the fact that landownership rests solely with the chief­
tain or ruler, the peasants having absolutely no ownership rights. Lingat , 
notes this characteristic, and states that the peasants receive usufructary
64. Erik Scidcnfaden, The Thai Peoples (Bangkok: The Siam Society, 1967), p. 36.
65. Maurice Abadie, Les Races du Haul-Tonkin de Phong-Tho & Lang-Son (Paris: Soci6t6 
D'editions Geographiques, Marltimcs ct Colonialcs, 1924), p. 71. .
66. Frank M . Lebar, G. C. Hickey and J. K . Musgrave, Ethnic Groups o f Mainland 
Southeast Asia (New Haven: Human Relation Area Riles Press, 1964), p. 224.
67. Lunct de Lajonquier, Ethnographie de Tonkin Septentrional (Paris, 1906), pp. 165-180.
68. Charles Robequain, Le Than Hoa, itude giographique d'une province Anriamite (Paris: 
Lcs Editions G. van Ocst, 1929), pp. 148-151.
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rights in return for labor offered to the chieftain.69 The land division 
traditions can be considered as the distribution of usufructs over lands 
of a public nature but owned exclusively by the chieftains. Further, in 
the principalities with more complex social stratification, the tradition 
is manifested in the granting of lands to the nobility who administer the 
principality, the size of the grant according with the official post or 
ranking of the holder. However, as more of these posts and rankings are 
becoming hereditary so also is land tenure.
These characteristics of land tenure traditions in the principalities 
were also noticable in the preliberation society of the Lu in what is now 
the Yunnan Shih-shuang pan-na Tai Autonomous Chou. According to 
Chen’s survey in the Sip Song Panna in 1940, lands were divided into 
four categories: na woan, village ricelands held communally by the 
village, and subject to redistribution; na chao, royal ricelands granted to 
officials; na wai, temple ricelands; and na boi, newly opened ricelands, 
of which permanent tenure was recognized.70 What is remarkable is 
that the royal ricelands constituted 65 percent of the arable land of the 
sixty-six villages of the Sip Song Panna and was divided out within 
each village and cultivated by all corviable villagers. It  included na 
nai, royal lands administered directly by the ruler, and the general na 
chao, which was granted by the ruler to officials in accordance with 
their posts.
In his preliberation survey of the Sip Song Panna, Bunchuai also 
recorded the existence of royal riceland, which he called na luang 
pracham lamnaeng (royal riceland belonging to officials), or simply na 
,luang.n  The greater part of the royal ricelands was divided among and 
cultivated by the peasant households in each village, and about 34 
percent of the harvest was paid as landrent to the ruler or to the noble 
officials. The peasants who cultivated the royal ricelands were also 
required to perform miscellaneous services, being drafted for a diversity 
of official tasks based on a regional and functional division of liibor 
between the villages. The royal ricelands thus played the central role 
in a system of twofold exploitation: corvfie service and landrent.
69. Lingal, History o f Thai Law , pp. 11-12. Tomosugi has summarized the land tenure 
systems among tribal Tais. Takashi Tomosugi, "T a i tochiscidoshi nolo” [A  note 
on the historical development of land system in Thailand] in Tsutomu Takigawa 
'and Hiroshi Saito, eds. Ajia no tochiseido to noson shakai kozo 2  [Land tenure in Asian 
villages, part 2] (Tokyo: the Institute of Developing Economies, 1967), pp. 62-69,
70. Chen Han-seng, Frontier Land System in Southernmost China (New York: Institute 
of Pacific Relations, 1949), p. 32.
71. Bunchuai Sisawat, ThaiSipsong Panna [Thai people in the Sipsong Panna] (Bangkok: 
Samnakphim Khlangwitthaya, 1954), 1:108.
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In the thirteenth century, the Lanna Thai and Sukhothai kingdoms 
rose to power in the intermontane basins of North Thailand and the 
fan-terrace complexes that adjoined the delta. However, it is not until 
the Ayutthaya dynasty (1350-1767) that available historical materials 
mention, and then only briefly, matters pertaining to royal ricelands 
and land tenure systems.
In the Ayutthaya and early Ratanakosin periods the peasant popu­
lation was small and vast areas of the arable land of the delta on which 
the capitals were located were uncultivated. Nevertheless, the title to all 
lands rested with the king, and the peasant rice cultivators were obliged 
to pay landrent kha na (akon hang khao), which was collected by the 
Ministry of Agriculture. In addition a characteristic system of corvee 
labor evolved that embraced the whole peasant population. Here, how­
ever, I  wish to consider the nature of the system of royal ricelands of the 
king and the patrimonial bureaucracy.
Relevant to this is the grading of the royal family and bureaucrats 
prescribed by the Law of Civil Hierarchy and the Law of Military and 
Provincial Hierarchies, legislation thought to date from the reign of 
King Boromatrailokanat (1448—1488 a .d .).72 The sakdina system of 
grades (rabop sakdina) defines the hierarchical relations of status in the 
traditional Thai bureaucracy by laying down office (tamnaeng), rank 
( jo t), honorific title (ratchalhinnanam), and allotment of sakdina for each 
individual from the vice-king (maha uparat) and royal family down to 
the lowest official. Sakdina were expressed as number of rai (1 rai — 0.16 
hectare), from ten thousand for the vice-king down to ten to twenty-five 
for corvee peasants (phrai), and five for slaves (that), and beggars (yachok). 
However, there is virtually no evidence to suggest that the sakdina land 
was in practice granted. The fact that slaves and beggars were allotted 
five rai strongly suggests that sakdina lands were not granted but rather 
that the system was a strict numerical prescription of gradations of 
status.73 The sakdina system itself can nevertheless be thought to be a
72. K T S , 1 :218-327; Yoneo Ishii, Osamu Akagi, Shigeharu Tanabc, An Index of 
Officials in Traditional Thai Governments, vol. / ,  pari 1, The Law  o f Civil Hierarchy and The 
Law of M ilita ry  and Provincial Hierarchies, Discussion Paper No. 76, (Kyoto: The  
Center for Southeast Asian Studies, 1974).
73. Theories concerning the allotment of sakdina are diverse but can be summarized 
as follows. Prince Damrong states that the sakdina shows the maximum area o f land 
tenable. Krom  Phraya Damrong Rachanuphap, Phraratcha phongsawadan chabap
■ phraratchahatthalekha [The orthograph Version or the dynastic chronicle] (Bangkok: 
Samnakphim Khlangwitthaya, 1973), pp. 457-458. Wales believes that sakdina 
originated with the change from territorial feudalism to a feudalism based on control 
of the manpower of corvee peasants (phrai). He theorizes that an official with a 
sakdina of say four hundred would be able to control sixteen phrai with, sakdina of
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fictitious reflection of the customs of land redistribution and granting 
of royal ricelands in the basic culture of the various Tai ethnic groups 
in the principalities of intermontane basins from southwest China to the 
northern Indochina peninsula.74
Did na luang, lands administered by the king himself or by ap­
pointed members of the royal family or bureaucratic nobility, exist in 
the Ayutthaya and early Ratanakosin dynasties? Although na luang is 
rarely mentioned in historical documents, all state territory was in 
principle na luang.16 In this period the patrimonial state ownership of 
land was nominally recognized, based on the affirmation of the mon­
arch’s title to all state territory and the denial of peasants’ rights, but in 
practice the peasants were usufructaries able to sell and devise their 
lands. A riceland tax (akon hang khao) was levied by the Ministry of 
Agriculture, which, apart from a period in the reign of the Ayutthaya 
king Phra Narai, was collected in kind until the third reign of the 
Ratanakosin era. Basically, peasants were obliged to contribute two 
thang (about forty liters) of paddy per rai to the royal warehouses (chang 
luang) in the capital and the provinces, and in addition to sell rice to the 
government at an official price of six satang per thang, about half of the 
market price.76
Royal ricelands in this broader sense then were administered by 
the state. Nevertheless the partial infiltration of the commercial economy
twenty-five, and that sakdina were essentially dignity marks. Wales, Ancient Siamese 
Government, pp. 49 -50 . Through investigation of precedents in Kolmai tra sarn duang 
[The law of three seals], Khachon concluded in the face of current theory that 
sakdina were actually granted. He states that the sakdina number showed the various 
stages in fulfillment of legal duties and exercise of legal rights of those having that 
number. Khachon Sukhaphanit, "Thanandon phrai,” [The status o f the corvcc 
peasants] Prawatthisal lae kanmuang [History and'Politics] (Thammasat University,
1973), pp. 115-120. Lingat relates the origin o f sakdina with the land division tradi­
tions of the tribal Tais and the process of change from communal land tenure customs 
to the subsequent patrimonial system. Lingat, A history o f law, pp. 18-19.
74. Lingat, A history o f law, pp. 18.
75. Clear evidence that the king held title to all lands in the early Ayutthaya period 
is found in the following well-known .entry in Phra ayakan betset [The miscellaneous 
laws] o f b.e. 1903 (1360): “ The territory belonging to the capital o f Ayutthaya 
is the possession o f the king. The peasants, who are servants of the land [AAa phaendin], 
can on no account take it as their own". K T S , 3:115.
’76. Krom Phraya Damrong Rachanuphap, Tamnan phasi akon bangyang kap khamathibai 
khong Phrachao Boromawonglhoe Krom Phra Damrong Rachanuphap [A  history of some 
taxes and Prince Damrong’s explanation] Cremation volume of Momchaojing 
Satchan (Bangkok, 1923), pp.. 1-7. Chit Phumisak, Chomna sakdina thai [Profile 
of the sakdina system of Thailand] (Bangkok: Chomrom Nangsu Sacngtawan,
1974), pp. 257-259.
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through the royal trade monopolies in primary products, particularly 
rice, allowed the sustained abuse of the old system which hinged on land 
taxation and the corvee system. By using their clients {phrai som), royalty 
and noble officials were able to, and did, accumulate lands, particularly 
around the capital where water, resources were good. Naturally, the 
king also acquired a royal demesne, and in the seventeenth century, de 
la Loubere reports that the king administered extensive agricultural 
estates in the vicinity of the capital which were worked by corv6e 
laborers and slaves.77 This then was the origin of na luang in the narrower 
sense, the royal lands controlled direcdy by the king.
Expansion o f Na Luang in the Fifth Reign
The greater part of the lands today held by the king and members 
of the royal family were acquired during the development of the delta 
canal system in the late nineteenth and early twentieth century and are 
referred to as na luang in such documents as the Krom Na records of the 
fifth reign. These royal ricelands in the narrower sense, which grew 
mainly in the fifth reign, were owned by the king and cultivated by 
phrai luang, clients attached to the king under the supervision of various 
ministries (krom), and the harvest was delivered to the royal warehouses 
(chang luang). However, with the disorganization of the corvee system 
and the confirmation of the landownership rights of the peasants at the 
end of the nineteenth century, na luang came to be rented to peasants 
who paid a farm rent (kha chao).
Royal ricelands were also granted to members of the royal family 
and provided their means of support. In  principle the tenure of these 
lands lasted only for one generation, but in practice the land tended to 
be devised. In  a few instances na luang was granted in response to a 
direct appeal (dika) from nobles claiming difficulty in making a liveli­
hood. In these cases the grantees were often lower-grade officials who 
were close to the king, and they were permitted to hold the land while 
they continued in office.
Most of the royalty who received grants of na luang, particularly 
in the fifth reign, were financially distressed. During the development 
of the delta in the late nineteenth century, many of the royal family 
and official dignitaries, with their background of privilege and resources, 
financed the canal excavations and received lands, or subsequently 
bought lands along the canals, and administered estates cultivated by 
corvde peasants. But the disorganization of the old social order sup­
ported by the corv£e system, and the rapid intrusion of the commercial
77. De la Loubere, The Kingdom of Siam, 2:417.
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economy left many nobles without means of support. And during the 
period of greatest upheaval in Thai society, the granting of na luang 
seems to have served principally as a relief measure for distressed 
nobility.78
Figure 8 shows the location of na luang recorded in documents 
mainly of the Ministry of Agriculture in the fifth reign, details of which 
are listed in the Table 1. The documents record disputes over ownership 
of na luang, disputes between nai kong, the agents charged by the royal 
landowners with the administration of na luang including the collection 
offarm rents, and petitions for grants ofna luang. Although the documents 
do not present a comprehensive picture of na luang in the fifth reign, 
they show in outline the regional distribution and area of the principal 
na luang, the circumstances under which the land was granted, and the 
way it was administered.
The regionality of development of peasant migration and rice 
cultivation in the upper reaches of the delta was not, as is often stated, 
uniform. The natural levees and backswamps of the old delta between 
Chai Nat and Ayutthaya had long been settled, but deep-water zones 
known as the “arms of the delta,”79 on the left bank of the Chao Phraya 
to the north of Ayutthaya and on the right bank to the west, were 
virtually neglected until the fifth reign. In particular, peasant migration 
to the deep-water zone south ofPhakhai and Sena on the Noi River, a 
westerly distributary of the Chao Phraya, probably did not occur until 
during the fifth reign. The collected letters of King Rama V, who often 
visited the region of Ayutthaya and Anthong, record his astonishment 
at the rapid development of peasant settlements and rice cultivation in 
the Phakhai area.80
78. On the formation of the modem land tenure system, the limits of the patrimonial 
system and the general character or royal riceland, see Atsushi Kitahara, “Ta i ni 
okeru tochichoyuken no kakutei" [Confirmation of landownership in Thailand] 
in Hitoshi Saito, ed,, Ajia tochi seisaku ron joseisu [Introduction to land policy in 
Asia] (Tokyo: Institute ofDcveloping Economies, 1976), pp. 261—278.
79. See chapter 7 herein.
80. The writings of Rama V  contain reference to the rapid migration of peasants to 
the Noi river area around 1900. Phrabat Somdet Phra Chunlachomklao Chaoyuhua, 
Phraralchalalthalekha ruang sadel praphal Lamnam Makhamthao lae phraratchakrasae 
ruang chat kanthahan Monthon Krungthep nai ratchakan thi 5  [Royal letters of a visit to 
the Makhamthao river and royal comments on m ilitary reorganization in monthon 
Krungthep in the fifth reign] Cremation volume of Somdet Phrachao Boroma- 
wongthoe Chaofa Boriphatsukumphan Krom Phra Nakhon Sawan Phinit (Bangkok, 
1950), pp. 26, 30 -32 ; idem, PhraraichahatthaUkha khrao sadet monthon f a i  nua nai 
ratchakan thi 5  [K in g  Chulalahgkorn’s.letters during his trip to Northern monthon] 
On the occasion of the-sixtieth’birthday of Chaochom Manda Homot (Bangkok, 
1922), pp. 1 -2 .' ’ - ' 1 • ‘
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In R.s. 109 (the 109th year of the Ratanakosin Era; a.d. 1890/91) 
the governor of Krung Kao {old capital of Ayutthaya) and an official 
of the Ministry of Agriculture in charge of na luang, Phraya Kasetraksa, 
proposed that the king should take possession of some 67,500 rai of wilder­
ness around the villages of Sakae and Khanomchin as na luang for Prince 
YVachirawut (who became Rama V I in 1910). The land in question was 
the undeveloped deep-flooding plain south of Sena, further downstream 
from Phakhai.81 It is doubtful whether the proposal was implemented 
as it stood; but the survey conducted three years later in R.s. 112 
(1893/94) by Phraya Kasetraksa revealed a total of 4,909 rai of na luang 
in eleven villages in monthon Krung Kao and one village in Pathum Thani 
province. This represents the area of na luang rented to tenant farmers 
from whom farm rent was collected; in addition a large expanse of as 
yet uncultivated wilderness had been claimed as na luang.82
Documents of R.s. 112 record that the na luang which Phraya 
Kasetraksa proposed be granted to. prince Wachiraut were attached to 
the Front Palace ( Wang N a ) of the vice-king (na luang f a i  Phraratchawang 
Bowon [Salhan Mongkhon]). How this na luang became attached to the 
vice-king, however, is not recorded in the Ministry of Agriculture’s 
documents. It  is possible that the death of Vice-king Wichaichan 
and the attendant abolition of the position of vice-king in R.s. 105 
(1886/87) left many of the royalty dependent on the vice-king without 
means of support,83 and that the na luatig in question in the proposal of 
four years later was subsequently granted for the upkeep of the Front 
Palace royalty.
81. "Ruang na Bang Sakae Khwaeng Krung Kao Phraya Phatsa khit cha yokhai 
Chofa Mahawachirawut” [Concerning the riceland or Bang Sakae in Krung Kao 
region, which Phraya Phatsa intended to reserve for Chaofa Mahawachirawut], 
KS: 3.3/2.
82. "Ruang Luang Lokthip Khun Thepyakon kho rap phraratchathan thina luang 
Tambon Saen Sacp Huamak Khwaeng Krung Thep” [Concerning Luang Lokthip 
and Khun Thcpyakon’s application for royal gram of riceland in Tambon Saen 
Sacp and Huamak in Krung Thcp region], K S : 3.3/5.
83. Krom Phraya Damrong Rachanuphap, Tamnan wang na [A  history of the Front 
Palace] Cremation volume of Momchao Kosit (Bangkok, 1925), pp. 82-83. The  
historical significance of the Front Palace and the political processes accompanying 
its abolition in the course of modernization arc treated in important studies by 
Charnvit. Charnvit Kasctsiri, "W ang Na: tamnacng phu sup ratchasombat?” 
[The Front Palace: The office of the Heir Apparent?] in Ransan Thanaphonphan, 
cd., Rak muang thai, phak prawaftisat lae kanmuang [Loving Thailand, history and 
politics] (Bangkok: Rongplum Thai Watthana Phanit, 1975), pp. 1-34; idem, 
“The Front Palace: The Office of the H eir Apparent?” in Carl A, Trocki, ed,, 
The Emergence o f Modem Slates, Thailand <md Japan (Bangkok: Institute of Asian 
Studies, Chulalongkorn University, 1976), pp. 85-92.
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Whatever the case, this na luang was transformed into a major 
cultivation area of floating rice (khao muang or khaofang khun nam). At 
the same time central and provincial administrations were reformed. 
The records for r .s. 119 (1900/01) show that jurisdiction of these lands 
had transferred from the Ministry of Agriculture to the Department of 
Crown Lands (Phrakhlang Khangthi), and that the lands were registered 
as 5,793.50 rai of na luang in thirteen villages in monthon Krung Kao.84 
Thus the area of riceland reclaimed had expanded only from 4,909 
rai seven years earlier in R.s. 112 to 5,793.50 rai, while 20,158 rai of na 
luang granted to the Front Palace still remained uncultivated.85 In 
addition, although the grantees are not specified, a further 10,000 rai 
of na luang had been claimed in two villages of monthon Prachinburi, 
remote from the capital in the east of the delta. Whether or not the na 
luang was being utilized (tham hai prayot), the area of royal ricelands was 
being expanded at this time when the commercialization of land was 
advancing, and the royalty and nobility seem to have been deeply 
involved in the speculative land development of the extensive wilderness 
of the lower reaches of the delta.
South of Ayutthaya in the lower reaches of the delta, both east and 
west of the new capital, the excavation of trunk canals had been 
proceeding since the fourth reign. In the fifth reign from the late 1860s, 
large-scale canal excavation on the east bank was carried out through 
public works and private contracts, and large tracts of land adjoining 
the canals were claimed. The 1880s and 1890s in particular witnessed 
a rush to develop canals and take possession of lands on the east bank. 
In r .s. 109 (1890/91) Phraya Surenthora Ratchasena donated to the 
■ Crown five thousand rai of land around Bang Khanak village on the 
banks of the Bang Pakong river in Chachoensao province, which was 
placed under the jurisdiction of the Department of Crown Lands.86 
This land had previously been claimed by Chao Phraya Bodinthoradet 
and left unused for several decades, but by the time it was donated as 
na luang part was being farmed by numerous peasants who paid land 
taxes and in many cases held temporary occupancy deeds. The re­
mainder was received as na luang and leased to tenant farmers.
In  the same Chachoensao province, work was begun in c.s. 1249
84. "Ruang na luang nai monthon tangtang” [Concerning the royal riceland in various 
monthon], K S: 3.3/26.
85. Concerning these uncultivated lands Kitahara states that they had already been 
granted, but this is clearly a misreading. Whether or not it was cultivated, na luang was 
expanding at this time. K itahara, “ Landownership in Thailand,” p. 279.
86. "Ruang kho anuyat chapchong thina,” [Concerning permission for riceland re­
clamation] ,• A"5: 4.4/2.
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(1887/88) by Chao Phraya Surawong Waiyawat, the Minister of 
Military Affairs, on the Preng canal to link the existing Prawet Burirom 
and Nakhon Nuangkhet trunk canals,87 Since funds for the project had 
been granted to this eminent official from the royal treasury, on com­
pletion of the work a total of 19,357.8 ra i  at three locations on the west 
bank of the canal was taken as na luang.BS Documents of the Ministry 
of Agriculture of R.s. 113 (1894/95) record that these na luang  were 
administered by a low-ranking official, Lhang Phaeng, who had under­
taken and supervised the canal excavation, and that the farm rents 
extracted from the tenant farmers were paid into the royal warehouses. 
A grant of 1,666 ra i of this na luang  had been made to a prince and to an 
official who had provided funds for the canal construction, and it was 
planned to grant an additional 6,000 ra i  to another prince. In  this way, 
the king obtained ricelands in return for granting permission to royalty 
and nobles to carry out canal excavations, or as collateral for investment 
in these projects.
Some of the na luang  in the delta originated in the fourth reign. 
The “second king” of this reign, Phra Pinklao, owned na luang  around 
the village of Sala Daeng on the banks of the Saen Saep canal, which 
continued to be held by his princes.80 And in 1861 Rama IV  took 
possession of about twenty thousand ra i  of na luang  along the newly 
constructed Mahasawat canal, which he granted to his princes and 
princesses. The extensive na luang  of the Mahasawat canal, in particular, 
was left as wilderness for a long time after its granting, and from around 
r .s .  115 (1896/97) frequent disputes arose between royalty and peasants 
attempting to occupy the land. Consequently, between 1899 and 1903 
survey and land-register maps were prepared and the ownership of the 
royal princes was affirmed.90 Despite the tradition that na luang  be 
held by one generation or while the holder remained in office, by this 
time permanent tenure accompanied by right of disposal was in part 
being granted.
In the vicinity of Bangkok were small, scattered areas of na luang  
with a long history of occupancy and cultivation by peasants and a 
complex pattern of ownership and leasing by royalty and noble officials.
87. Wongsanupraphat, History o f the Ministry o f Agriculture, pp. 145-146.
88. "Ruang thinn Khlong Prcng," [Concerning the riceland along the Preng canal], 
K S : 3.3/8.
89. “ Ruang rao Monchaojing Sawang Wong nai Phraongchao Phanumat ruang thina 
Khlong Saen Saep Tambon Sala Daeng” [An account of Momchaojing Sawang 
Wong of the Phraongchao Phanumat family concerning the riceland along the 
Saen Saep Canal in Tambon Sala Daeng], K S : 3.3/3.
90. “ Mahasawat,” K S : 3.3/31.
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Ministry of Agriculture docum ents record na luang  in eight villages on 
the east bank, along the Saen Saep canal, and one village on the west 
bank. O f this, about seventeen hundred ra i  of na luang  in Sisamak 
(Huamak) and Saen Saep villages along the Saen Saep canal belonged 
originally to the Front Palace. I t  was culdvated by about two hundred 
clients of the Front Palace {p h ra i luang f a i  Phraratchawang Bo w on), and 
the supervisor, Phraya Itsaranuphap , contributed eight to ten kw ien  
of paddy to the governm ent warehouses. The clients who cultivated the 
land were exempted from paym ent in lieu of corvee (kha ratchakan) 
and, since the land was na luang, from land taxes.91
In R.s. I l l  (1892) the M inister of Agriculture, Chao Phraya 
Surasakmontri, brought all these na luang under the jurisdiction of the 
D epartm ent of R ice G ranaries (K rom  Chang), in an  attem pt to tighten 
the m anagem ent of these scattered lands. The clients of the Front 
Palace who had been cultivating the land were transferred to the 
D epartm ent of Royal Commodities (Krom Phrakhlang Sinkha) as 
p h ra i luang suai, and farm ing was left to the general peasantry, from whom 
nine times as m uch produce, ninety kwien  of paddy, could be exacted 
for the royal warehouses.92 Thus around 1890 it appears that the 
administration of the na luang  tha t allowed the king to support members 
of the royal family was strengthened and that cultivation of na luang  
by tenants grew on a large scale with the collapse of the corvee system.
These letters of the M inister of Agriculture of r.s. I l l ,  which 
document the im portant transition period in the adm inistration of na 
luang, concerned petitions for na luang  near the capital from such people 
as the royal astrologer and head of the D epartm ent of Astrology, Luang 
Lokthip, who although of low.yof and sakdina held an im portant post as 
an attendant of the king. These petitions were made for the land along 
the Saen Saep canal, but since the government considered it more 
profitable to retain  these lands and rent them to tenant farmers, it 
proposed that alternative lands in the vicinity of Bangkok should be 
granted. The exchange of correspondence concerning these grants 
revealed the existence of several small areas of na luang  in the vicinity 
of Bangkok on the east bank.83
From the middle of the nineteenth century, the circumstances of 
granting, ownership, and leasing of the na luang  in the environs of 
Bangkok seem to have been exceedingly complex. W hile the large-
91. “Luang Lokthip and K hun Thcpyakon’s Application,” KS: 3.3/5.
92. “Luang Lokthip and Khun Thepyakon’s Application,” KS : 3.3/5.
93. These are na luang no. 9 (Sisamak), no. 10 (Saen Saep) and nos. 11-16 in Fig. 8
and Table 1.
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scale canal excavations and acquisition of lands were proceeding in 
the extensive delta wastelands to the east and west of the capital, the 
small scattered areas of na luang in the countryside around the capital 
were the subject of numerous disputes between agents of princes,94 and 
of petitions and direct appeals from distressed royalty and officials.95
In the expansion of na luang and its adm inistration can be seen 
the last stronghold of patrim onial state landownership based on the 
old social order in which the king was the sole landowner. This old 
order was disorganized in the course of enforced “ m odernization” in 
response to external dem ands for rice, a process which brought expansion 
of agricultural land and the recognition of private landownership. The 
existence of na luang up to the present is an expression of the contradiction 
between the traditional patrim onial state and the “ m odern” state 
formed since the nineteenth century.
94. “ Thina Tambon Bang Bong khong Somdet Phra Sudarat” [Somdet Phra Sudarat’s 
riceland in TambOn Bang Bong], ICS: 3.2/32.
95. Typical is the dispute carried on between R.s. 108 and 114 (1889-1895) by Phra 
Nomchan, and the direct appeal for a grant of na luang in the vicinity of Bangkok. 
“Ruang cha phraratchathan thina kae Phra Nomchan” [Concerning royal grant 
of riceland to Phra Nomchan], KS: 3.1/3; “ Ruang khwam Phra nomchan klaothot 
khaluang Krom Na lae kho phraratchathan thina” [Concerning Phra Nomchan’s 
lawsuit against the Ministry of Agriculture and application for royal grant of ricc- 
land], KS: 3.3/1; K itahara, "Landownership in Thailand,” pp. 276-277.
RICE-GROWING TECHNOLOGY AND LAND TENURE IN THE CHAO PHRAYA DELTA: 
A CASE STUDY IN PHAKTHAN, SINGBURI PROVINCE
Shigeharu Tanabe
I. Introduction
Paddy-growing in the Chao Phraya delta, its agronomical 
and ecological aspects, as well as its cultural, geographic and 
anthropological aspects, continue to command strong interest 
among scholars. The results of studies published by a team at 
Kyoto University during the past ten years in physical geography, 
agricultural geography and irrigation enginnering, have succeed­
ed in indicating how peasant society and its development depend­
ed on the natural environment of the area(*1). Moreover, at the 
same time, there has been in recent years a rapid expansion of 
studies in cultural anthropology and geography based upon the . 
results of these physical science researches (* 2).
This paper reports on farming technology and land tenure 
in a paddy-growing village in the upper reaches of the Chao Phraya 
delta. » The data upon which this paper is-based were obtained 
in April-May 1978 through a cooperative survey with Dr. Prasert 
Yamklinfung of the Department of Sociology and Anthropology, 
Faculty of Political Science, Chulalongkorn University. The ob­
ject of survey, an administrative village, Tambon Phakthan, is 
a typical village located on the east bank of Noi River in the 
Bangrachan district of Singburi province' in the upper reaches 
of the delta(*3). This village is twenty six kilometers from 
Singburi on the bank of Chao Phraya, northwest, and approximate­
ly sixteen kilometers from the Bangrachan district office. The 
administrative village is large with a 20,008 rai (3201.28 ha.) 
area. It consists of seven hamlets (muban), the lowest adminis­
trative unit, with 636 households (1978).
Although the hamlets constitute the lowest unit of adminis­
tration with a head man for each, they ate all settlements form­
ed gradually from the pre-modern period, except for hamlet number 
four. Hamlet No.4 consists of the old Raichek settlement and 
the Don Yangthon settlement along the newly excavated irrigation 
canal where reclamations started about 3 0 years ago. In many 
cases the settlements stretching along the natural levees of 
Phakthan swamp are not necessarily of the rectilinear type of 
settlement’ because clustered-type settlements are found in large 
numbers. Hamlet No.4 in the Don Yangthon portion is along the 
irrigation canal and is a discontinuous linear type of settlement.
The oldest communities in Phakthan village believed to be
dating back to the eighteenth century Ayutthaya period are 
Hamlets Nos.3 and 5, and a part of No.4. These hamlets are in 
the central part of Phakthan. At its center is the Wat Huai 
Charoensuk Temple. There are three other temples in Phakthan 
but all of these were newly erected with development through 
reclamation after the first half of this century. To these pio­
neer hamlets, several new settlements were added in later years 
to form the present Phakthan village.
In this survey, Hamlet No.5 and Hamlet No.4, representing 
the old and the new respectively, were chosen and all the house­
hold heads in them were interviewed, except in Hamlet No.4 where 
only the Don Yangthon portion was surveyed. Therefore, Hamlet 
No.4 solely means Don Yangthon. In farming technique and land 
tenure patterns, many differences are found between Hamlet No.5 
and No.4. In the following sections, the characteristics of the 
paddy-growing and landholding patterns of Phakthan will be ana­
lyzed by comparing the data of those two hamlets.
II. HISTORICAL DEVELOPMENT OP PADDY GROWING 
AND FARMING TECHNOLOGY
1. Historical Development of Paddy Growing
In the upper reaches of the delta that stretches from Chainat 
to northern Ayutthaya, including Singburi, paddy cultivation tech­
nique up until around mid-nineteenth century was of one fixed 
pattern. In this area with Chainat at its apex, there are many 
natural levees along the distributary channels of Chao Phraya,
Noi, Suphanburi and others. Nearly without a break, a string of 
settlements developed along these natural levees. Behind them 
and in parallel stretches are the back swamps which become flood­
ed for quite long periods in the rainy season. That these stretch­
es have become the traditional paddy-growing region on the old 
delta requires no explanation.
In the era from the Ayutthaya period (1350-1767) to the be­
ginning of Ratanakosin period (178 2-circa 18 68) it is believed 
such a delta with its natural levees became the important living 
space for the village communities with their back swamps paddy 
filds. Further deep to the rear was the wilderness in which not 
only wild beasts ran loose, but also stretched monsoon forests 
abounding with malaria-carrying mosquitoes (cf. Fig. 1).
Near the surveyed Phakthan village, Noi River flowed down­
stream about two and a half kilometers to the east and along its 
banks the older hamlets were established. From here to the west 
was the old river bed. The crescent-shaped Phakthan swamp (Bung 
Phakthan) is situated in this place (*4), and in its back swamps 
paddy fields were cleared from old times. Along the Phakthan 
swamp, the old settlements of Hamlet No.5, a part of Hamlet No.4
expansion of ricelands from the latter half of the nineteenth 
century up to around 1918 while Fig. 3 shows the distribution 
fields as found in the topographical map drawn by the Division 
of Maps, Royal Thai Army, from the survey of 1918. These maps 
show clearly that until the latter nineteenth century the paddy 
fields were in the back swamps of the Noi River. The clearing 
of wastelands to west of the Phakthan swamp did not begin until 
the early twentith century.
These wastelands were covered by monsoon forests with bamboo 
groves as secondary vegetation. The monsoon forests and bamboo 
groves were cleared out in mottled streaks and around them hamlets 
were formed .and field huts (rong na) were built. Between the 
mottled pattern of the fields ox cart tracks (thang kwian) needled 
through the forests.
The paddy fields developed one after another. Hamlets were 
correspondingly settled and field huts built; the former were 
divided into several farming compartments (thung) and given proper 
names. The oldest farming compartment was Phohom field, located 
between the Phakthan swamp and the Noi River, and followed by the 
Phakthan field northwest of Phakthan swamp; then the Sadao field 
to the southeast, and finally Rhichek field, all of which go back 
to the first half of the nineteenth century. They were the pio­
neering communities of Phakthan's early years. These four coipr 
partments are all in> the back swamps of the west bank of the Noi 
River (Fig. 4). All the farming compartments which developed 
after the latter nineteenth century are located in the wastelands 
with local relief to the west. To the northwest from the Phakthan 
field is the Khu field, and to the west from the Sadao field are 
Wa field and Klap field which developed in mottled pattern(*11).
In these newly opened farming compartments may be found, along 
the banks’ of the Phakthan swamp, the small hamlets newly-branched 
out from the main settlements. The field huts -here are scattered 
haphazardly. The formation of new settlements and the clearing 
of wastelands continued until about 1950. , To the southwest on 
a wasteland where irrigation was difficult, the Don Yangthon field 
recently developed. In the monsoon forests which.once covered 
Don Yangthon tigers used to roam until the 1950's.
The development of irrigation as the core of assuring pro­
duction in the'se compartments including Don Yangthon, did not 
take place until the Greater Chao Phraya Project started in 1952; 
that is, the Chahasut Project (1952-1963), which included the 
Don Yangthon field and the Boromathat Project (1952-1964)(*12).
With the headwork constructed at Chainat and its network of irri­
gation canals, the distribution of water assured stability to 
paddy growing in all the farming compartments of Phakthan. The 
remaining uncultivated lands were then steadily opened to culti­
vation .
The Greater Chao Phraya Project split Phakthan's ricelands 
and village community into two. One of these is the Chanasut 
area, which has its headwork at the Noi River about-five kilometers 
east from Phakthan. It covers the southern part of Phaktan and
includes the Don Yangthon field south of a trunk canal called the 
Right No.1 Canal (Khlong 1 Khwa) and its hamlet.
The farming compartments and hamlets north of the trunk canal 
are in the outskirts of the Boromathat area receiving water from 
a source thirty kilometers away upstream of the Noi River near 
Chainat. In the Chanasut area embracing the Don Yangthon field, 
land consolidation was undertaken in 1972-1974. The distribution 
of water during the dry season thus became possible (*13). The 
larger part of Phakthan which is in the outskirts of the Boromathat 
area north of the Right No. 1 Canal did not have any land consoli­
dation and kept to traditional paddy growing. Consequently main- 
season cultivation by the broadcasting method is still predominant­
ly practiced in this area. On the other hand, in the Don Yangthon 
field, dry-season cultivation as well as main-season cultivation 
by the transplanting method developed remarkably.
2. Development of Farming Technology
In the Chao Phraya Delta the traditional broadcasting method 
has been commonly used. Even in Phakthan along the Noi River, 
broadcasting is a popular method. In the majority of the farm­
ing compartments within the Boromathat Project area, the broad­
casting method is used druing the rainy season. In the dry 
season, within the last\few years, the green gram as a dry field 
crop was introduced and has become widespread. In the Don Yangton 
area of Hamlet No.4, as a result of land consolidation a constant 
and ample supply of irrigation water is available and the trans­
planting- method is widely used in both rainy and dry seasons.
The traditional style of paddy-growing technology at Phakthan,
i.e., the broadcasting method, is an extensive farming systemt- 
greatly.:relying upon natural >conditions .< From the stand point 
of rough farming, it is akin to the slash-and-burn technique 
wherein little else is done artificially aside from preparing 
the field by burning the trees after cutting them down(*14).
For the broadcasting method, one fundamental condition is that 
surface water comes from adjacent channels for irrigation purposes. 
Of course water for the paddy field is dependent upon precipi­
tation but even more important is the lay of the land which 
determines the distribution of surface water. Therefore, while 
the Greater Chao Phraya Project involved the construction of a 
irrigation.canal network and the improvement of water supply, 
there is Still a dependency upon detailed topography pertaining 
to the lay of the land. In general, the farmers depended upon 
the water -condition and the minute undulation of land in their 
choice of seed varieties as well as planting methods in order 
to adapt to the deltaic environment. ■
The broadcasting method at Phakthan-may be placed in two . 
"categories according to the water condition in the field plots 
fdur£ng."'-the' beginning 'b'i'^hewrhTny‘''seasonV In dried field plots 
the ungerminated seed broadcasting method (samruai) is employed 
while in puddled field plots where water is able to come in, the
germinated seed sowing method (namtom) is seen{*15). For the 
samruai method the first rains are awaited; plowing is done by 
tractors or tillers. In this method the field soil is moisturized. 
The broadcasting of seeds is accomplished in mid-'May. Soon after, 
usually in two or three days, a tractor or tiller is used for the 
second plowing (thai prae or thai klop) in order to cover the 
seeds with soil. Water buffaloes previously provided the motive 
power but since 1960 farm machines have increasingly been in use 
while plowing with water buffaloes have almost disappeared(*16).
In the samruai farming area, except for the spraying of weedicide 
in August, the fields are left alone.
Although namtom farms are those for broadcasting method, 
they look like paddy fields farmed by the transplanting method.
In many cases, because namtom field plots are in low-lying swampy 
land, the plots are in a flooded condition during plowing from 
April to May. The swampy condition of these lowlands varies 
from year to year because of the local rainfall pattern. In 
Phakthan, especially in the Klap and Wa fields, this method still 
exists in spots.
In the namtom method, at first because of flooding, large 
tractors cannot be used, where water buffaloes were used in the 
past, medium size tractors or tillers are now used. From plow­
ing through harrowing into leveling, the land preparation of the 
namtom method is the same as that for the samruai transplanting 
method. After this, water is drained from the fields, and germi­
nated seeds are sown. In the samruai method, seeds are sown in 
all directions while moving forward, but in the namtom method 
the germinated seeds are sown while carefully moving backwards.' 
Again, as in the case of transplanted fields, the water level 
in the namtom fields should be carefuly controlled. When the 
level rose in the past because of rain, the farmers used scoop­
ing baskets (chang rong) . Today water pumps are employed instead. 
After the plants take root, water is supplied to the fields.
The paddy fields for the namtom method are only about five 
percent of the total area of broadcasting fields at Phakthan.
In the lowland Klap and.Wa fields precipitation from April to 
May influences the increase and decrease of namtom fields. Bg. 
that as it may -^ the namtom method is adapted only in the partial 
low-lying land of the delta and is accompanied by land prepa­
ration methods quite like those for a transplanted area.
These two are the typical broadcasting methods at Phakthan 
but there is another method called piakniao which is a hybrid 
of the two. In a large plot where .there are high and dry portions 
existing together with a swampy portion, plowing but not harrow­
ing is possible. -So after plowing is done as in the case with 
samruai method,' ungerminated seed is sown. Either the namtom 
or the piakniao method is used wiidely. in the delta, especially 
in the low-lying swampy lands where flooding occurs with the 
precipitation from April to May.
In contrast to the traditional methods, the transplanting 
method of Phakthan is used far and wide in recent years. Historically,
paddy growing by broadcasting has predominated since the fourteenth 
or fifteenth century. However the transplanting method existed 
too in well irrigated areas(*17). Even today in Hamlet No.5 the 
Phohom field of the Boromathat Project area, transplanting is 
done to some extent. This is limited to areas comparatively 
near the hamlet. It is in Hamlet No.4's Don Yangthon field of 
the Chanasut area of the already completed land consolidation 
project that transplanting is most widespread.
Land preparation for transplanting starts with plowing and 
harrowing, and is completed with leveling. Nursery beds are 
done in the same way. Large tractors are. seldom seen and medium­
sized tractors and tillers are used throughout. It goes without 
saying that water buffaloes were used for plowing and harrowing 
in years long gone.
The paddy-farming techniques of Phakthan as seen above may 
thus be divided into two major methods; namely the traditional 
samruai method used principally in the Phakthan fields, and the 
transplanting method which has only recently made rapid gains 
in usage despite its long history. The techniques differ clear­
ly according to how the land is prepared, although they are also 
influenced by other considerations.
The seeds for the samruai method are of the late varieties 
with plant heights of 1.5 m to 2.0.m. In the Phakthan swamp area 
there are many deep-flooding fields: the maximum water depth at 
Phohom is about 1.5 m; Sadao, 1.0 m; Raichek 1,0 m; Klap, 1.5 m; 
Wa, 2.0 m; and Khu and Phakthan 0.7 m (cf. Fig. 4). Of course 
not all fields are this deep, but these figures show the depth 
of the water in depressions. On the whole, though, it may be 
said that there are many deep water areas. In these deep waters, 
of the late varieties the so-called floating rice (khao khun nam)
is grown. Others are the medium-term and early varieties, but
the late varieties including the floating rice are overwhelming­
ly used. The yield per rai is 50 to 60 thang.
In the Don Yangthon transplanting area, non-glutinous va­
rieties RD 5 or RD 7, developed as non-photosensitive variety 
by the Rice Department of the Thai government, are used extensive­
ly in the dry season. The RD varieties differ from the tradition­
al ones in that the plant heights are lower, being but 70 cm to
90 cm, and are called 'low rice' (khao tia). These varieties
require improved water control, chemical fertilizers, weedicide 
and insecticides. But the new varieties are used just in the 
Don Yangthon area and its vicinity where field consolidation has 
been done. The yield is from 60 to 80 thang per rai.
In all areas of Phakthan where traditional variety is grown 
by the samruai method, hardly any chemical fertilizers are used, 
but in the transplanting fields aromoni^li^ phosphate (18-24-0, 16 
-20-0) is used in small quantities after the seedlings take root. 
Only a small amount of fertilizer, 10 to i2 kg per rai, is used.
In recent years, weedicide and insecticides are increasingly 
used in the transplanting ‘ fields.
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What then is the farm labor called for in the several phases 
of farminq operation? Fig. 5 is the crop calendar and shows the 
typical farming operation in Hamlet No.4 and Nor5 and the plan 
of water supply to the Don Yangthon field of Hamlet No.4. In 
the preparation of land in Hamlet No.4 and No.5, water buffaloes 
are seldom used now. Reliance is placed on large tractors, medium­
sized tractors (rot khlup) and hand-tillers. Tables 1 and 2 
show the farm machines and draft animals possessed by the farmers. 
Water buffaloes are no longer employed and are kept only because 
the farmers dislike the slaughtering of these animals.
In Hamlet No.4, about half of the farmers possess tractors 
or tillers and the others hire large tractors. Among relatives, 
though, it is common to lend and borrow the farm machines freely 
without cost. Rental fees for tractors average 30 baht per rai 
and they rent from, and have the work done by, the owners in 
Phakthan or villages nearby. In Hamlet No.5 very few possess 
farm machines; the farmers here depend upon hired tractors.
In Phakthan until 19 68, nearly all land preparation depend­
ed on water buffaloes. It was customary for farmers with these 
animals to exchange labor. Later with the increase of tractor- 
work hiring, exchange labor correspondingly decreased and today 
it has completely disappeared. In 1974, soon after land prepa­
rations were completed, a comparatively economical medium-sized 
tractor (40,000 to 50,000 baht) was put on the market in Hamlet 
No.4. A certain number of households in this hamlet engaged in 
double cropping purchased one as did some of the others.
Farmers using the broadcasting method depend primarily upon 
their family labor. Transplanting method farmers likewise de­
pend upon their family labor for the preparation of nursery beds 
but for the uprooting and for transplanting tasks, hired labor 
is used in many cases. Hired hands are not paid on a daily basis 
but are contracted to render labor on piece-work bases called 
1chang mao'. Uprooting pays at the rate of 25 baht per 100 
bundles; it is possible to do 200 bundles per day. Transplanting 
pays 20 to 25 baht per ngan (0.25 rai) and 2 ngans can be done 
in a day.
Until harvest, weedicide is applied in broadcasting fields, 
while in transplanting fields chemical fertilizers and weedicides 
are sprayed. Labor is all done by the family members. In com­
partments outside of Don Yangthon, the deep-water broadcasting 
method has gained in popularity. When harvest time comes in 
December and January, most of the stalks shall have been lodging. 
While at the deep-water Wa and Klap fields, even at harvesting, 
the water level is 50 cm, and the Phohom field of Hamlet No.5 
have about 30 cm of water.. The lodging stalks are cut off at a 
place about 50 cm to 60 cm from the ear in a scooping motion with 
a deep curved sickle peculiar to the delta area. The harvested 
stalks of paddy are usually left on the ground to dry out in the 
sun for 3 days. Where the ground is still wet, the stalks, to 
keep them from wetting, are carefully laid on the lodging stubs 
to dry. Where land consolidation has been done at Don-Yangthon,
9when the paddy has been fully ripened the water is completely 
drained so there is no fear of wetting. RD varieties have short 
stalks and 15 cm to 25 cm are left on the ground and 50 cm to 
60 cm stalks are harvested. Like in the broadcasting fields, 
the stalks are left on the stubs to dry in the fields.
Until 1968, most of the harvesting was done by family labor 
with the help of exchange labor (kan kho raeng). There were 
seen some hiring of hands for harvesting even then, but today 
hired labor has taken over entirely. In Hamlet No.4, cases where 
even the family does not lend a hand are seen and contracted 
hired labor has taken an important position. The wages for hired 
labor during the rainy season is about 25 to 30 baht per ngan, 
while in the dry season the average is about 15 to 20 baht. The 
labor is cheaper in the dry season because in comparison with 
lodging paddy in broadcasting fields, the harvest work is easier 
and also because during this season, labor is easier to obtain 
whether from within or without the village.
Harvested and dried in the sun, paddy stalks are bundled 
with thinly split bamboo or dried leaves of kha (Imperata 
arundindcea). Even this bundling work (hop khao) is done by 
hired labor today at the rate of 50 to 65 baht per 100 bundles.
The bundled sheaves are set astride carrying poles and brought 
out from the fields to the roadside,. again by hired hands, and 
then taken by tractor or other farm machines to a threshing 
floor (lan nuat).
The sheaves are loosened and spread around in a large circle. 
This work is called 1tok khao1. A rented tractor, large or small, 
is run over the stalks to trample out the grain. Before the 
advent of tractors, it was usual to set a pole in the center to 
which several water buffaloes were tied and the trampling of these 
animals over the sheaves caused threshing. Whether large or small 
the rental fee of a tractor is 30 baht per 100 bundles. While 
the tractor ran over them, the stalks are raised and turned over 
(ru fang) to complete the threshing. After this, a winnowing 
machine (khruang si bok), run either by hand or power, is used 
to separate the chaff from the paddy. After the chaff and other 
undesirables are removed the work is finally done and the paddy 
is put on the market.
Thus in Phakthan during the past ten years much of the labor 
has become mechanized with tractors and tillers. Moreover hired 
labor has been used increasingly. Especially since 1973-1974, 
with the land consolidation in the Don Yangthon area, the use 
of farm machines and hired labor have increased greatly for' double 
cropping at Hamlet No.4. At the same time this change has caused 
Hamlet No.5', still using the traditional broadcasting method and 
the whole of Phakthan area, to depend more and more on the use 
of hired labor.
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III. Landholding and Developmental Career of Households
1- Modes of Landholding
The opportunities for clearance of the wastelands and claim­
ing (chap chong) existed in the western and southwestern Don 
Yangthon area even at the early period of the Greater Chao Phraya 
Project. It is said that only in the time from 1965 to 1968 was 
the entire frontier of the Phakthan area reclaimed completely.
The process of reclamation in the wastelands came rather late 
when compared with the lower reaches of the river where the recla­
mation boom occurred in the latter years of the nineteenth and 
the early twentieth centuries. The back swamp lands of the old 
delta at the upper reaches of Chao Phraya have been cultivated f
since the Ayutthaya period and even when the new delta on the 
lower reaches had been developed there still were many wastelands 
scattered in the monsoon forests.
Phakthan, being situated west of Chao Phraya River and the 
Noi River, saw haphazard reclamation until recently because of 
the distance from the lower delta and its rapid reclamation rush.
As has already been mentioned, paddy cultivation in Phakthan has 
two methods; one being the traditional broadcasting method which 
is centered around Hamlet No.5 and the other is double cropping, 
which became possible with land consolidation in Hamlet No.4 of 
Don Yangthon. Therefore, in our study of landholdings and the 
problems involved therein, Hamlet No.5 and Hamlet No.4 will be 
discussed on a comparative basis.
Tables 3 and 4 show the distribution of households, of farm 
workers by occupation, and the mode of landholding in the two 
hamlets. In Hamlet No.5, the center of Phakthan village since 
Ayutthaya period, the percentage of farm households is lower 
than that of Hamlet No.4 where the basic improvement of paddy 
fields for farming was completed in recent years. Those engaged 
in farm work are lower in percentage. But in either case there {
is no mistaking the fact that in both hamlets paddy cultivation 
is the main occupation.
The farming households are classified here by the modes of 
paddy landholding only. Owner farmers hold their field plots, 
cultivate most of their holdings, and rent out some to others.
In the two hamlets in Phakthan there are no landlords who rent 
out large plots to others. Owner-tenant farmers are those who 
have land to produce enough paddy for household consumption but 
rent land from others in addition. Tenant farmers are those 
without possession of any plot and rent all the plots they culti­
vate. Apart from a possibility of inheritance or grant in the 
future, a rent-free cultivation of plots is widely observed 
between relatives as a favor to each other. This type of 'rent­
ing' has been left unclassified but the area so cultivated has 
been included in the rented paddy area. Farm laborers are those 
who do not own any paddy fields, do not rent any, and who work
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mainly as hired loborers for a living in farms and in other wage 
jobs in and near Phakthan.
Table 5 shows the distribution of household occupations.
In Hamlet No.4, where land consolidation has been completed, 
full-time farmers are more than half, while in Hamlet No.5, 
where traditional paddy cultivation is carried on,, they are only 
fourteen percent. In either case there is a great dependency 
on supplementary occupations. Including- contract farm labor, 
those working as piece-work laborers in the farms of others are 
in an overwhelming majority. Those working in other miscellane­
ous jobs are few. In Hamlet No.5, only four farm laborers are 
landless. It is apparent that actually there are quite a number 
of owner farmers who work out as farm laborers. In the tradition­
al main-season broadcasting areas of Phakthan, including Hamlet 
N o .5, this trend is especially strong, and they work as farm 
laborers in Hamlet No.4 or in neighboring villages where double 
cropping has become possible as a result of-land consolidation, 
and where the demand for labor- in uprooting, transplanting, 
harvesting and others is big.
‘ Tables 6 and 7 show the area of land owned and operated by 
modes of landholding in Hamlet No.5 and No.4. In both hamlets \ 
owner farmers are in the majority. The paddy fields rented in 
No.5 are more than in No.4. The areas rented include those lo­
cated outside the village as well as those rented free from rela­
tives. Therefore, even among owner farmers there may be seen 
a few free renters. Among quite a few owner farmers who rent 
out land there are many renting out land to relatives rent-free.
What should be noted here is the size of farms operated.
In comparison to Hamlet No.5 where only main season farming is 
done, the off-season cultivation area in Hamlet No.4 is approxi­
mately the same size as that operated during the main season.
This is apparent when a comparison of the average size of land 
operated per household in the main season and in the off season 
is observed. In dry field cropping, more than ninety percent 
makes use of the recently developed green gram, but because of 
inexperience the harvest is unstable. In this sense, it does 
not mean too much in farm operation.
The frequency distribution of land owned and operated by 
modes of landholding is shown in Tables 8 and 9. In Hamlet No.
5 the land owned by owner-farmers, in comparison to those in 
Hamlet No.4 are of varying sizes ranging from 62 rai to 4 rai.
The fields owned by owner-tenant farmers in both hamlets are 
less than 30 rai. The size operated by farmers in any category 
in Hamlet No.4, are is of course larger. The lands operated by 
owner-farmers are mainly from 10 to 4 0 rai. On the other hand, 
in Hamlet No.5 the scale of land operated by owner-farmers shows 
a large variance.
The percentages of owner farmers and land owned are both 
higher in Hamlet No.4 than in Hamlet No.5. The average age of 
the landholders in Hamlet No.5 is more than 40, while in Hamlet
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No.4 the owner farmers are on the average 42 years old, followed 
by owner tenant farmers and tenant farmers in their mid-thirties 
(cf. Tables 6 and 7). This is first related to the fact that the 
Don Yangthon field in Hamlet No.4 has had a history of about only 
30 years since a pioneering settlement was formed. In addition 
to this when land consolidation was carried out from 1972 to 1974 
there was an increasing number of young owner farmers who, having 
inherited the plots from the older generation, became independent 
from their parents.
The legal land ownership in Phakthan is divided into two 
categories: those who possess full legal ownership rights 
(kammasit) or hold occupancy rights (sitthi khrop khrong), and 
those who operate farms despite the fact that they do not possess 
any legal ownership rights, hoping that such rights may be gain­
ed in the future. The former are those who operate farms and 
have the 'title deed' (chanot thidin), the 'deed of usufructory 
right' (nangsu raprong kanthamprayot: No. So. _3) or the 'tempo­
rary occupancy permit1 (So. Kho. _1) under the land laws in the 
State(*18). The plots so possessed by right recognized under 
either of the above are included in the area mentioned as land 
owned. But in Hamlet No.4 and No.5 of Phakthan there are only 
a few plots so recognized under the title deed and in most of 
the cases they have recognition by usufructory rights granted 
by the Land Department of the District Office based on site 
inspections and rough surveys. But the possessors of the land 
under No. So. _3 have the usufructory right and right of disposal 
assured.
Aside from No. So. .3, there are many who hold rights under
So. Kho. 1_ in which permission is granted by the District Office
when requested by those who begin farming. This So. Kho. is 
a step before gaining the rights under No. So. _3. There are 
many who hold permits under So. Kho. _1 in Hamlets No.4 and No.5 
unable to legally inherit the plots during the lifetime of their 
parents or at the time of their death, and are thus awaiting 
their legal possession to be recognized. It is common to claim 
the plot by appealing under So. Kho. 3^ and after several years 
of cultivation, usufructory and disposal rights can be gained 
under No. So. 3.
Setting aside the landholdings based- on legal rights for
the nonce, many instances may be observed in studying the mode
of landholdings of farm households in Phakthan where cultivation 
is carried on with hopes that in the future the land would be 
inherited from the parents. Legal ownership rests at all times 
in the parents. Deeds to these rights are in the possession of ' 
the parents and when the son or daughter marries and sets.up a m  
independent household the plots will be cultivated rent-free by 
him or her. In such cases no rent will be asked and moreover 
these plots will be entirely operated independently. Therefore 
the sale of the harvest is done, and all expenses are incurred,' 
independently. On the other hand, in the process of cultivation 
the use of the parent's tractor will be rent-free while the fami­
ly of the son will willingly assist his parents in the labor- 
demanding periods of uprooting, transplanting and harvesting.
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Although parents and children are independent in the production 
process and its expenses, the reciprocal relationship in labor 
and in the use of plots rent-free may be observed clearly.
This type of free-renting of land should be distinguished 
from renting with rental payment and even free-renting from 
parents in which the future inheritance of the land by their 
child is not presupposed. Therefore, the size of the area under 
the former type of free-renting is included in the total area of 
land occupied, because in Phakthan the plots cultivated by a 
child with parental consent are customarily considered occupied 
(khrop khrong) by the son or daughter. There is definitely a gap 
between this type of occupancy (kan khrop khrong) by the farmers 
and the occupancy right (sitthi khrop khrong) under the modern 
land laws. However, the rent-free plots among the farmers, where­
in each succeeding year the plots are cultivated by the son, are 
as a whole, customarily considered occupied by him(*19).
The present predominance of the owner farmers in Phakthan 
may lie historically in the fact that in the modern period up 
to the recent years there were unclaimed wastelands spreading 
to the west from the old pioneering settlements. At the same 
time, with the passing of the years, the distribution of accumu­
lated land to the succeeding heir, and for that matter, the free 
renting of the plots by the household head to those who would be 
heirs in the future, made for the orderly development. That the 
historically old pioneering settlements, such as Hamlet No.5, 
still have large numbers of owner farmers and a large area of 
land cultivated by owner farmers may be due to the possibilities 
which existed for claiming wastelands closeby. Also new pioneer­
ing settlements were formed near newly-cleared lands by those who 
left the'old settlements. Hamlet No.4 is such a newly-branched 
pioneer settlement and is composed of those from old settlements 
like Hamlet No.5. The present predominance of owner farmers is 
attributed to the fact that the Phakthan area is a comparatively 
late clearing in the upper reaches of the delta, aside from its 
slow'development and the formation of new pioneer settlements (*20) .
On the other hand, with the end of the process of claiming 
arable land around the mid-1960's, there has been an increase in 
rented plots. Aside from Hamlet No.4 in the Don Yangthon area 
where land consolidation has been completed, .there has been quite 
an increase of rented land together with an increase in the number 
of farm laborers since a decade ago. In Phakthan there are no 
large landlords who have accumulated and rent out land on a big 
scale. Neither are there many who rent land from absentee land­
lords. In Hamlet No. 4 and No.5 there are only four such cases 
(*21).
As seen already, rent-free land renting among relatives with 
reciprocal exchange of labor (included under land renting in 
Tables 6 and 7), and land renting among relatives, especially 
between parents and son or daughter with’consideration of inherit­
ance in the future (included under landholding in Tables 6 and 
7), is commonly prapticed. In these renting relationships a 
strong sense of affection is found among relatives.
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What then is the general pattern of landlord-tenant relation­
ship? The rents of the thirty nine farm households in Hamlet No.
4 and No.5 are shown in Table 10. All these land rentings, aside 
from those involving relatives and non-relatives,are from govern­
ment lands of the Royal Irrigation Department in the Chanasut 
Project or of the Religious Department, and in these the rents 
are quite low. As seen in all regions of the delta, payments of 
rent are generally of two types: payment in cash or payment in 
kind. Cash rent cases are far more evident than rent in kind.
Up till about 19 50 nearly all rents were paid in kind and rents 
were one kwian (100 thang) of paddy per fifteen rai, or 6.67 thang 
per rai. From the late 1950s till about the mid-1960s, with land 
improvement under the Greater Chao Phraya Project and the spread 
of a commercial economy, rents were set at ten thang or more per 
rai and cash rents increased rapidly. From about this time cash 
rents were 100 baht or more per rai while after 1970 the rents 
increased to the level of 150 to 200 baht. At the same time, 
payment in kind lessened with a corresponding increase of the 
cash payment type so that today there are but a few who pay in 
kind(*22)
A great difference is seen in the pattern of rent payment 
between those of relatives and those of non-relatives. In most 
cases between relatives, collection of rents is done after the 
harvested paddy is sold and cash is on hand, while to others ■ 
rent is collected even before cultivation begins. This fact is 
also-reflected in the amount of rent for in most cases rent-rate 
collected relatives is less than 200 baht while from others it 
is more than 200 baht. Similarly, tractors are loaned free of 
charge to kin tenants to their great advantage.
(
In nearly all cases of tenancy contract, this is done on a 
yearly basis and by oral agreement; the written contract is rare­
ly signed. When off-season planting is done, a mutual word of 
oral contract is made even before the main season cultivation is 
underway. When such contracts are made there does not seem to 
be any great difference between those of relatives and those of 
non-relatives. Thus in Phakthan, landholding is dominated by a v
large group of ownerfarmers. Moreover, rent-free landlord-tenant 
relations between relatives are common.
2. Developmental Career of Households
Although the pattern of landholding in Thailand is quite 
varied, it is closely tied with the developmental career of the 
farm household, in most cases the paddy-growing unit. There are 
several stages in the formation of a' family as a household. A 
close relationship is found between the developmental career of 
a family and the acquisition as well as distribution of the land 
(*23). Therefore, in order to clarify deeply the character of 
landholdings in Phakthan, it is necessary to analyze the-pattern 
of landholdings and, at the same time, their relationship with 
the developmental stages of a family.
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The family types in Hamlet No.5 and No.4 of Phakthan are 
shown in Fig. 6. The capital letter S signifies a single family, 
while the letters NF refer to a nuclear family. Though NF(y) is 
made up of a husband and wife and unmarried,children, it is a 
nuclear family with those who have not left the home to marry.
The legend NF(o) shows which progenies have left the home for 
marriage and yet is a nuclear family. Aside from nuclear families, 
stem families are often seen. Letter S shows a stem family of ' 
three generations or more. The symbol SA on the other hand is 
a stem family with parents, unmarried children and one married 
couple with children. Other symbols used are (m) which stands 
for a family of uxorilocal marriage; (p) which shows, the form 
of residence after marriage is virilocal; SB is a family with 
parents and one married progeny couple with children and usually 
means that the brother and sister of the married couple have left 
home, while (m) and- (p), as in the case of SA, show the form of 
residence after marriage. SC is a stem family of SA or SB in 
which the brother or sister of the parents are living together 
with the household. In SD the married children of the progeny 
couple of SB live together, and may include their children making 
a stem family of four generations.
The distribution of family types according to modes of 
landholding in Hamlet No.5 and No.4 is shown in Tables 11 and 12.
In both hamlets nuclear families belong to the majority. The 
characteristic here is found in the great number of young NF(y) 
from which the young couple have not left the home. It should 
be noted that there are more than eighty five percent of nuclear 
families in Hamlet No.4. On the other hand, there are but a few 
stem families of more than three generations in Hamlet No.4.
Hamlet No.5 has thirty six percent or more, and many varied pat­
terns of stem families. What is common to both hamlets in the 
mode of stem families is that in many cases the form of residence 
of the progeny couple is uxorilocal(*24). This point reflects 
the customary tendency of inheritance that, although an equal 
distribution of land to the children would be ideal, the larger 
inheritance of paddy field will be apportioned to the youngest 
daughter who takes a good worker groom (luk khoei) to look after 
the parents and work the paddies. The parents giving greater 
consideration to the youngest daughter instead of the older 
progenies shows the dependency they place in her luk khoei for 
their old age welfare. Instead of the lineal descent relation­
ship pattern of Japn, that of Phakthan leans toward matrilineality 
(*25) .
The young farm households are in most cases a nuclear family 
NF(y), some of which have already inherited their own land but 
some others cultivate the land of the parents which eventually 
will be inherited also. There are cases where they posses occu­
pancy as well as legal ownership rights. Again, they hope to 
inherit land from both the husband's and wife's parents. In such 
nuclear families as the years pass, with the progeny couple living 
with the parents, they form the SA pattern, or by leaving the 
parents they take on the NF(o) pattern. Generally at this stage 
the household head's parents will have reached old age and ownership
rights by inheritance will have passed to him. Again independent 
young households making a nuclear family may be given plots as 
heritage or permitted to cultivate them under customary occupancy.
The parents in the NF(o) and SA families further will see 
separation and independence of the progeny couple and upon reach­
ing old age live with the youngest daughter couple for old-age 
welfare. The stem family SB starts from a nuclear family and by 
the time the children leave it to be independent, it keeps on 
distributing parcels of land to the children. This is one of the 
typical points in the developmental career of families. In 
Phakthan, SC is a very rare example. A four generation SD stem 
family is also rare. Upon reaching old age and having distibuted 
all the plots to the progenies, there are those old parents who 
do not live with the young couple but receive living expenses 
from them. In Hamlet No.5 there are two old couples who do so.
Such couples no longer farm so they are not considered farm house­
holds .
In this manner the developmental career of a family in 
Phakthan is the process of acquisition and distribution of paddy 
fields. Until the mid-1960s it was possible to get possession 
rights to unclaimed land. Because of the possibilities for recla­
mation and the forming of pioneer settlements in the frontier of 
the Don Yangthon fields, the acquisition and distribution of paddy 
fields relative to the developmental carrer of families were carried 
on quite smoothly. However today with possibilities of claiming 
closed off, the farmers' holdings are getting smaller and the 
trend toward tenancy is growing.
In looking at the family types in relation to landholding 
there is a large number of nuclear families in each landholding 
category in Hamlet No.4 as compared with Hamlet No.5 where owner 
farmers, owner-tenant farmers, and tenant farmers with three gener­
ation stem families are considerably numerous. In the old pio­
neer Hamlet No.5, the tenant farmers instead of being in nuclear 
families tend to be of stem families. As tenant farmers they have 
little hope of owning land in the future. In Hamlet No.5, the 
household heads who are owner farmers and'tenant farmers in the 
case of stem families, are comparatively old . They do not have 
land ownership rights under No. So. 3y while the cultivated plots 
are owned by even older parents in many instances.. There are many 
cases where they have neither succeeded to, nor were given the 
land they have occupied for a long time.
This situation in Hamlet No.5 is shown on Table 13 with the 
family pattern as well as the owned and occupied paddy areas.
In comparing the two hamlets the area of land simply occupied in 
Hamlet No.5 is quite larger. In both hamlets the area owned by 
the NF(o) type of nuclear family with a relatively old household 
head is large, followed by the NF(y). It is only natural that 
many plots with recognized ownership are in NF{o).* An NF(o) nucle­
ar family with the household head in his. forties, and where some 
progenies have left it to be independent, has succeeded to owner­
ship to the possible extent from their parents. Such a .family 
is most stable in its developmental career. In the younger nuclear
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family NF(y), it can be seen that the members already own lands 
while at the same time possessing a fair amount of occupied 
lands. Tne younger nuclear family has been allowed to cultivate 
plots they will eventually inherit from their parents. Most of 
the plots occupied in this fashion by the young nuclear family 
NF(y)in Hamlet No.4 compares with many of the stem families 
having old household heads in Hamlet No.5. The reason most of 
the occupied lands belong to the young nuclear families in Hamlet 
No.4 lies in the fact that the clearing and claiming of the lands 
in the Don Yangthon fields occurred recently. These young nucle­
ar families are only one generation removed. Many of the parents 
of the pioneer days have kept the right of ownership while let­
ting the progeny couple work the land in a large number of cases.
In contrast, many instances in Hamlet No.5 involved succession 
to and inheritance of plots only after long periods,.and in sever­
al situations, strictly after the death of the parents. Therefore, 
the progeny couple who already formed a stem family experienced 
prolonged occupancy periods for tens of years. In this way differ­
ing patterns of acquisition and distribution of land in relation 
to family types may be observed between the old hamlet dating 
back to the Ayutthaya period, and the hamlet opened in the postwar 
era.
IV. Concluding Analysis
It may be said that Phakthan is a typical paddy-growing 
village,of the upper reaches of the Chao Phraya delta by ob­
serving the paddy cultivation techniques as well as the historical 
development of the delta. Phakthan's pre-modern rice growing 
method in the back swamps of the Noi River where the broadcasting 
method of sowing rice is done can still be seen widely in the 
upper delta region. Since the late nineteenth century, in the 
lower deltaic reaches, a large-scale reclamation of land for 
' producing rice for exportation to other countries took place. 
However, in the northern portion of the delta, the expansion of 
ricelands did not develop in such a scale and speed. The west 
bank of the Noi River including Phakthan, despite the rapid change 
directly influenced by export-rice production’ along the main 
stream of Chao Phraya, remained in the marginal area. Later, 
the paddy lands in Phakthan gradually spread west and southwest 
from the back swamps towards the wastelands. However, what great­
ly influenced the socioeconomic conditions of Phakthan was the 
improvement of the irrigation network undertaken by the Greater 
Chao Phraya Project started in 1952. Moreover, the consolidation 
of the Don Yangthon fields in-the Chanasut area of the project, 
which brought a steady water supply to the plots, made possible 
double cropping by the farmers in Hamlet No.4. With the develop­
ment of Greater Chao Phraya Project and its concomitant land 
consolidation scheme, the use of machinary for land preparation 
gained impetus since the latter half of the 1960s. At the same 
time, the use of hired tractors for cultivation and hired laborers 
for most of the farming process gradually became popular.
The traditional paddy-growing technique in Phaktan general­
ly characterized by the broadcasting method has been developed 
further in the varied ways of land preparation and sowing ac­
cording to the topographical and water conditions of the region.
At the same time, after the consolidation the Don Yangthon fields 
allowed the incorporation of double-cropping by the transplanting 
method. From land preparation to harvesting and processing, a 
large force of hired laborers came to be used. From the latter 
half of the 1960s more and more hired labor was employed in farm 
operations. This is especially true in recent years in Hamlet 
No.4 particularly following the completion of land consolidation.
In rice-growing, it is impossible to work all the steps in 
farm operation by family labor alone. When intensive labor is 
required a system of labor exchange called ao raeng, kho raeng, 
or long khaek, has been customarily used since the old days. In 
Phakthan until the mid-1960s labor exchange existed. Plowing 
and land preparation with water buffaloes, as well as harvesting, 
bundling, and threshing depended upon reciprocal labor exchange, 
or long khaek. However, with the development of a network of 
canals, the increasing use of tractors, the construction 
of roads, and other improvements, together with the growth of 
a commercial economy, labor exchange rapidly lost favor.
It was replaced by the hired labor system. This trend became 
strong especially after land consolidation, and as in Hamlet No.
4 where double cropping is done, hired labor came into demand.
The farmers of Phakthan outside Hamlet No.4 were given opportuni­
ties for earning cash income quickly during the dry season. The 
demand for piece-work labor is not confined to double cropping 
alone because in all phases of traditional Phakthan paddy growing, 
hired, labor is speedily acquiring wide usage.
Consequently, the paddy-growing techniques and the pattern 
of farm labor changed from the latter half of the 1960s. The 
farm operation by each household also saw great changes. This 
is clearly seen in Hamlet No.4 where double-cropping is done.
Since 1974, although there has been a large increase in farm 
income, hired labor has come into use in all phases of cultivation. 
Naturally, wage expenses for labor are large. Therefore, it can 
be seen that in each farm household, the wage expenses constitute 
more than half of the total production costs. Fig..7 shows the 
agricultural cash income and production costs as well- as wage 
expenses. Table 14 shows the production costs for paddy culti­
vation according to the mode of landholding. In all cases the 
income and expenditure of Hamlet No.4 is far more than that of 
Hamlet No.5 and expenses for wages, chemical fertilizers, 
weedicide, and the operating costs of the farm machinery show a 
yearly upward trend. In per unit area costs, those of Hamlet 
No.4 far surpass those of Hamlet No.5.
Although there has been changes in cultivation techniques, 
use of labor, and farm operation, there is still a fairly large 
amount of owned or occupied land. Here again there seems to' be 
a trend toward tenant farming; paddy fields rented are increasing 
in number. At least until the mid-1960s there were.opportunities 
for clearing wastelands in order to eventually hold them, but
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in irrigation should, be examined. In Phakthan it seems that 
the villagers have not been too deeply concerned with the art­
ificial management of irrigation water. This is because the 
extensive broadcasting method of cultivation can be adapted to 
the deltaic environment without collective efforts for irrigation. 
Thus, although relatively small works may have been done when the 
necessity arose, the villagers in.Phakthan have not developed any 
permanent cooperative organization for. irrigation. This is re- '• 
lated to the fact that an irrigation water users' group has not 
been organized among farmers even after the completion of the 
Chanasut irrigation canal network under the Greater Chao Pharaya 
Project.
In the course of- paddy production the traditional reciprocal 
laborexchange had.been widely practiced until the mid-1960s. The 
long khaek laborexchange system was usually operated among those 
who cultivated neighboring plots in each farming compartment.
At the same time, these neighboring plots have been largely oper­
ated by relatives reciprocally. Therefore, the long khaek was 
well organized in the fields of old pioneer hamlets including 
the surveyed Hamlet No.5. In contrast, it was scarecely performed 
the newly reclaimed Don Yangthon fields of Hamlet No.4. Anyhow, 
cooperation among farmers is rapidly disappearing in many phases 
of paddy production. The long khaek laborexchange arrangement, 
once a typical scene of village life in the Chao Phraya delta, 
has been mostly replaced by hired labor. A discussion on the 
merits or demerits of this situation requires another paper.
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lae chat ratchakan nai monthon krungkao lae monthon 
prachinburi [The Inspection and Adiministrative Arrangement 
in Monthon Krungkao and Monthon Prachinburi] . Bangkok: Phim 
nai ngansop nang hia.sirisap, 1972, p.21.
2 2 141
*11. In the Khu field, as signified by the work khu (meaning 
moat), there are ruins of rectangular mounds and moats 
dating from the Ayutthaya period.
*12. Changwat Singburi, Raingan sarup khoratchakan khonq changwat 
singburi pho so 2519 .(Administrative Report of Singburi 
Province, B.E. 2519J. Singburi: Salaklang changwat singburi, 
1977, pp.11-12.
*13. Changwat Singburi, Ibid., pp.13-14.
*14. Land preparation in wastelands involve the felling and
burning of trees as well as bushes during the dry season.
After plowing in the partially cleared land with standing 
trees and stumps, seeds are sown by the broadcasting method 
when rains come. The first two years following the clearing 
show a yield of sixty to seventy thang per rai, but after 
this, the yield falls rapidly.
*15. Two kinds of broadcasting are widely seen in the delta, but 
the methods are called by differing names according to the 
region.
*16. Until today there are instances of the use of water buffaloes 
for plowing.
*17. The transplanting method has been used widely in the inter- 
montane basins of Northern Thailand, since the ancient 
period, in contrast to the delta where it has been in use 
only in limited areas. Shigeharu Tanabe, "Lannathai (hokubu 
. tai) no suiri keitai ni kansuru kosatsu, mhang-fai o meguru 
ni san no mondai [Irrigation Systems in Lannathai History: 
Around the M h a n g - F a i ] i n  Imanishi Kinji hakase koki kinen 
ronbunshu, tanken, chiri, minzokushi [Essays in Honour of 
Dr. Kinji Imanishi of his Seventieth Birthday, Vo 1.3, Expe­
dition, Geography and Ethnography]. Tokyo: Chuokoron sha>
.1378, p. 198.
*18. The outline of present land laws was completed in 1954.
Sup Wisetso, Pramuan kotmai thidin [Collected Land Laws] . 
Bangkok: Krom thidin, 1973, pp.1-55; Somchit Thongpradap, 
Khamathibai pramuan kotmai thidin [A Commentary of the 
Collected Land Laws]. Bangkok: Phrae phitthaya, 1974, 
pp.1-25.
*19. The gap between the modern land laws and the customary laws 
of land tenure is pointed out in Toru Yano, "Land Tenure 
in Thailand," Asian Survey, Vol.8, No.10 (1968), pp.853-863.
*20. In addition to the rapid expansion of paddy lands and villages 
in the lower delta region since the latter half of the 
nineteenth'century, there is a general pattern of paddy land 
expansion with the formation of new settlements in the 
marginal areas. This type of forming branch settlements 
is studied in detail by Yano, Ibid., pp.855-8 60.
14
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Absentee landlords living-outside villages are generally 
called nai thun. They usually engage in trading together 
with moneylending to nearby farmers at high rates of interest 
in district towns. In the vicinity of Phakthan,>the nai 
thun mostly live in Singburi, Inburi and Chana.sut. Up till 
about the mid-1960s the practices of land mortgaging (khai 
fak) and paddy selling before ripening (tok khao) prevailed 
among farmers. As a consequence, the nai thun actively 
accumulated land on a large scale. Therefore, the predomi­
nance of owner farmers in Phakthan is a case involving a 
remote area from the district town. It should be noticed 
that from the Noi River, the closer one gets to Chao Phraya ■ 
River the higher the percentage of rented farms become.
There has been a rapid accumulation of land in these areas 
during the past twenty years.
In 1974 the rents were officially kept down at 100 to 150 
baht (under eleven thang in kind) per rai for the ordinary 
plot while 150 to 200 baht (under twelve thang in kind) for 
the consolidated plot in the Bangrachan District. This was 
an attempt to control of land rent under the democratic 
policy of the Sanya Thammasak cabinet. Today the rent, in 
general, far exceeds these figures. Pho Saemlamchiak (ed.), 
Phrarachabanyat khuapkhum kan chao na phutthasakkarat 2517 
(The Royal Decree for Control of Tenancy, B.E. 2517]. Bangkok: 
Samnakphim thammabannakhan, 1974, pp.1-19.
Koichi Mizuno, "Multihousehold Compounds in Northeast Thailand," 
Asian Survey, Vol.8, No.10 (1968), pp.848-850; Atsushi 
Kitahara, "The Forms of Rural Labor and Their Role in the 
Rural Economy in Thailand," in S. Hirashima (ed.), Hired 
Labor in Rural Asia, 1977, pp.127-129.
In the rule of residence after marriage among the Thai people 
there is a great variance. Concerning the traditional pat­
tern of residence Keiji Iwata's detailed study of Thais in 
northern Indo-China peninsula is superb. See Keiji Iwata,
"Indo-shina hanto hokubu ni okeru thai shozoku no kazoku 
to shinzoku, tai yai, tai nua, tai lu zoku shakai no hikaku 
[A Comparative Study of the Social Organization of Three 
Thai Groups: Tai Yai, Tai Nua and Tai Lu],"Minzokugaku kenkyu 
[The Japanese Journal of Ethonolgy], Vol.29, No.l (1964), 
pp.13-18. In Phakthan, as far as Hamlets No.4 and No.5 
are concerned, more than seventy percent are uxorilocal in 
pattern during the first years. After this, although many 
residential changes may be seen, in many instances the couple 
return to the woman's natal house in order to support the 
wife's parents. According to Anuman Rajadhon, by marriage, 
the manpower has to move to the bride1s household in order 
to overcome the relative labor shortage in relation to paddy 
area. See Anuman Rajadhon, The Story of Thai Marriage Custom, 
Thailand Culture Series No.13. Bangkok: Department of Fine 
Arts, 1956, pp.6-7.
The matrilineal descent group found in Lannathai cannot be
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observed in Phakthan. Refer to Andrew Turton, "Matrilineal 
Descent Groups and Spirit Cults of the Thai-Yuar. in Northern 
Thailand," Journal of the Siam Society, Vol. 60, Part 2 (1972),
pp.217-256; Shigeharu Tanabe, "Lannathai ndson ni okeru kankyo 
ninshiki, seikatsu kukan to shugorei girei o megutte [Cognition 
of Enviro ents in a Lannathai Rice-Growing Community of Northern 
Thailand: Landscape and Peasants' Beliefs in Guardian Spirits]," 
in Naomichi Ishige (ed.), Kankyo to bunka, jinruigaku teki 
kosatsu [Environment and Culture: Anthropological Studies].
Tokyo: Nihon hoso kyokai shuppankai, 1978, pp.104-116.
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T a b le  3 D IS T R IB U T IO N  OF HOUSEHOLDS AND FARM WORKERS BY OCCUPATION
(H a m le t  N o . 5 )
O c c u p a t io n  o f   ^
la n d  t e n u r e
N um ber o f  
h o u s e h o ld s  (% )
N um ber o f  
H o u s e h o ld  
m em bers
N um ber o f  
th o s e  e n g a g e d  
i n  f a r m in g
A
g
ri
c
u
lt
u
re
O w ner fa r m e r
O w n e r - te n a n t  f a r m e r
T e n a n t  f a r m e r
F a rm  l a b o r e r
O th e r s  ( f i s h i n g ,
p o u l t r y  b r e e d in g )
22  (3 9 )  
16  ( 2 8 )  
6 ( 1 0 )  
4 (  7 )
4  ( 7 )
11 5
84
36
17
24
60
50
22
6
13
T o t a l 5 2  ( 9 1 ) 2 7 6 1 5 1  (5 4 .7 % )
U n s k i l l e d  la b o r e r s 1  (  1 ) 4 0
G o v t . o f f i c i a l s  o r  e m p lo y e e 2 (  4 ) 9 1
O th e r s  (n o  in c o m e ) 2 (  4 ) 4 1
T o t a l 5 (  9 ) 17 2
Sum t o t a l 57  (1 0 0 ) 2 9 3 1 5 3
'T a b le  4 D IS T R IB U T IO N  OF HOUSEHOLDS AND FARM WORKERS BY OCCUPATION
(H a m le t  N o . 4 )
O c c u p a t io n  ) 
la n d  t e n u r e
N um ber o f  
h o u s e h o ld s  (% )
N um ber o f  
H o u s e h o ld  
m em bers
N um ber o f  
th o s e  e n g a g e d  
i n  f a r m in g
a> O w ner fa r m e r 36 ( 7 4 ) 1 7 3 1 0 9
3
4J O w n e r - te n a n t  f a r m e r 7 ( 1 4 ) 42 21
o
•rl
T e n a n t  fa r m e r 5 ( 1 0 ) 18 11
b0
<
T o t a l 4 8 ( 9 8 ) 2 3 3 1 4 1  (6 0 .5 % )
O th e r s  ( c a r  r e p a i r m a n ) 1 (  2 ) 5 -
Sum t o t a l 49 (1 0 0 ) 2 3 8 1 4 1
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T a b le  8  FREQUENCY D IS T R IB U T IO N  OF LAND OWNED AND OCCUPIED
BY MODE OF LAND TENURE
S iz e  c a t e g o r y
H a m le t N o . 5 H a m le t N o . 4
O w ner
fa r m e r
O w n e r-
t e n a n t
fa n n e r
O w n er
f a n n e r
O w n e r -
t e n a n t
f a n n e r
6 0 .0 0  - 1
5 0 .0 0  -  5 9 .9 9 2 1
4 0 .0 0  -  4 9 .9 9 1 3
3 0 .0 0  -  3 9 .9 9 4 6
2 0 .0 0  -  2 9 .9 9 3 2 8 1
1 0 .0 0  -  1 9 .9 9 6 4 7 4
5 . 0 0  -  9 .9 9 4 7 1 1 2
-  4 .9 9 1 3
T o t a l 22 16 36 7
T a b le  9 FREQUENCY D IS T R IB U T IO N  OF LAND OPERATED BY MODE OF LANDHOLDING
S iz e  c a t e g o r y
H a m le t  N o . 5 H a m le t  No 4
O w ner
f a n n e r
O w n e r-
t e n a n t
f a r m e r
T e n a n t
fa r m e r
O w n er
f a r m e r
O w n e r -
t e n a n t
f a r m e r
T e n a n t
fa r m e r
7 0 .0 0  - 1
6 0 .0 0  -  6 9 .9 9 1 3
5 0 .0 0  -  5 9 .9 9 2 3 1
4 0 .0 0  -  4 9 .9 9 2 3 1
3 0 .0 0  -  3 9 .9 9 3 2 1 6 1
2 0 .0 0  -  2 9 .9 9 5 4 6 3 3
1 0 .0 0  -  1 9 .9 9 4 7 3 1 2 1 1
5 . 0 0  -  9 .9 9 4 3 2 2 1
-  4 .9 9 1
T o t a l 22 16 6 36 7 5
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T a b le  1 1  FREQUENCY D IS T R IB U T IO N  OF F A M IL Y  TYPES  
BY MODE OF LAND TENURE (H a m le t  N o . 5 )
F a m i ly  t y p e
O w ner
f a r m e r
O w n e r-
t e n a n t
fa r m e r
T e n a n t
fa r m e r
Farm
l a b o r e r O th e r s T o t a l  (% )
S 1 1 ( 2 . 0 )
N F ( y ) 8 8 2 2 3 23 ( 4 4 . 2 )
NF
NF ( o ) 6 3 1 1 0  ( 1 9 . 2 )
S A (m ) 3 2 1 1 7 ( 1 3 , 4 )
S A (p ) 1 1 2 ( 3 . 8 )
SF S B (m ) 2 3 1 1 7 ( 1 3 . 4 )
S B (p ) 1 ■ 1 ( 2 . 0 )
SC 1 1 ( 2 . 0 )
T o t a l 22 16' 6 4 4 5 2 ( 1 0 0 . 0 )
T a b le  1 2  FREQUENCY D IS T R IB U T IO N  OF F A M IL Y  TYPES
BY MODE OF LAND TENURE (H a m le t  N o . 4 )
F a m i ly  t y p e
O w ner
f a r m e r
O w n e r-
t e n a n t
f a r m e r
T e n a n t
fa r m e r T o t a l  (% )
N F ( y )  ' 22 5 4 3 1  ( 6 4 . 6 )
wr
N F ( o ) 1 0 1 0  ( 2 0 . 9 )
SA (m ) 2 1 3 ( 6 . 2 )
SF SB (m ) 1 1 1 3 ( 6 . 2 )
SD 1 1  ( 2 . 1 )
T o t a l 36 7 5 4 8 ( 1 0 0 . 0 )
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Farming Technology in the Deep Flooding Area of the 
Chao Phraya D elta : A Case Study in Ayutthaya
Shigeharu
I Introduction
This paper aims to examine the 
major characteristics of farming technol­
og)7 of rice cultivation in the deep flood­
ing area stretching on the west bank of 
the Chao Phraya delta, by investigating 
the data obtained in a specified village 
in Ayutthaya province.11 A vast flat 
delta area subject to long and deep 
flooding in the rainy season extends from 
the bank of the Chao Phraya to the 
Suphanburi river to the west, and from 
the Phraya Banlu canal to the Phakhai 
region along the N qi river to the north. 
This'deep flooding belt corresponds to
*  fHSS&fn, D epartm ent o f Geography, School 
of O riental and A frican Studies, University  
o f London, England
1) T h e  field w ork on which the paper is based 
was undertaken in 1974-75 w ith  further 
short visits in  1977, 1978, 1979. Grateful 
acknowledgement must be extended to M r .
John Sargent, R eader in  Geography and D r.  
Andrew G . W . T u rto n , Lecturer in  Social 
Anthropology, School o f O rien ta l and African  
Studies, University o f London, for m aking 
m any helpful comments and corrections on an 
earlier draft. M y  acknowledgement must be 
also to Professor Yoshikazu T akaya and  
Professor Yoshihiro K a id a , the Center for 
Southeast Asian Studies, K yo to  . U n iver­
sity, for providing m any useful ideas and 
information relevant to this paper. M y  
thanks are due to the Japan Foundation for 
sponsoring the research in London.
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the retarding basin in the hydrographical 
classification. of the delta.21
Uncertainty of monsoon precipitation 
at the beginning of the rainy season and 
prolonged deep inundation are peculiar 
conditions relevant to rice cultivation 
in this area. The difficulties posed by 
these gigantic and uncontrollable physi­
cal environment, despite the recent 
improvement of water control by the 
. government, have not yet been fully 
overcome. The peasant farmers, in 
order to adapt to such rather unfavour­
able environment, have traditionally 
developed a peculiar kind of farming 
technology. That is the broadcast- 
sowing method together with a suitable 
choice of indigenous late varieties 
including the so-called 'floating rice5 
(Khao khuii nam), The sophisticated • 
water control which has been widely 
developed and maintained by peasant 
cooperative efforts in the intermontane 
basins of northern Thailand, cannot be 
observed in this area. However, the
2) For the classification based on the hydro- 
graphical conditions o f the delta, see K a id a ’s 
detailed analysis [K a id a  1973: 403-413;
K a id a  1974 : 512-524]. T h e  relationship 
between topographical condition and 
rice-growing in this delta is discussed in 
Takaya ’s pioneer work [T akaya 1971: 37 5 -  
379].
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broadcast-sowing cultivation as a tradi­
tional farming technology is highly effici­
ent and rationally adapted to the existing 
physical environment. Meanwhile, the 
early season cultivation, by the trans­
planting method of newly improved 
varieties introduced in recent years, 
requires heavy investment of both capital 
and labour. The new technology toge­
ther with power devices and industrial 
inputs has had a considerable effect on 
the traditional farming system. How­
ever, a series of inter-linked technological 
decisions which has appeared in the 
course of farming operations still shows 
strong characteristics of a peasant 
economy. I t  can be considered that 
Ayutthaya’s farming technology has been 
basically developed within a peasant 
economy, though it has survived for many 
decades despite the penetration of the rice 
market economy.
The purpose of this paper is to 
examine these characteristics of the tradi­
tional farming technology as applied 
in a selected village of this delta region. 
The setdement referred to hereafter as 
‘Ayutthaya village,* is in fact Village 
No. 9 (mu kao) of Tambon Bang Nom- 
kho, an administrative unit which con­
sists of ten villages along the Khanom- 
Chin canal and the Nqi river, in the 
Sena district of Ayutthaya province. 
The village stretches along the canal 
in a discontinuous linear type of settle­
ment, and is about 6 km from the town 
of Ban Phaen where the district office 
of Amphoe Sena is located. The vil­
lagers have easy access, by both water
and road traffic, to Ban Phaen, Chao 
Chet and Sikuk, all of which are local 
rice trading centres along the Chao 
Chet—Bang Yihon canal and the N<?i 
rivers (Figure l) .33
Although the northern part of Tambon 
Bang Nomkho close to the N<?i channel 
has a long history dating back to the 
Ayutthaya period (1350-1767 A .D .), 
Ayutthaya village was established as a 
result of relatively new reclamation. 
The pioneering setdement, precursor of 
the present village, is believed to have 
been just established at the earliest with 
the encroachments of clearing along the 
KhanomChin canal at the close of 
nineteenth century.43 In  the 1890s, 
gradual but steady migration into the 
village began, as a result of the search 
for new frontiers of rice cultivation.53 
Some migrants came from the north,
3) A  huge number o f rice cargo boats, sail 
down the Chao Chet— Bang Y ihon canal and  
the N<ji river from  Suphanburi and Phakhai 
regions, and often stop over a t a row o f 
rice mills a t those centres for the purpose 
o f selling or trans-shipment. M ost o f these 
cargoes arc sold to the rice mills directly  
and are later transported to Bangkok by 
the larger boats through the N tji and Chao 
Phraya m ain channel. For rice trading and 
its m arket practices in  Ayutthaya province, 
see [Pricha 1971: 171-213].
4 ) T h e  rapid  development o f rice cultivation  
in this area is referred to in  Phraya Boranrat- 
chathanin’s contemporary description [Boran- 
ratchathanin 1962: 11—12].
5) M ost peasants claimed their ownership to
the cleared land, w hile some o f them  were
tenants renting riccland from  landlords who
also operated at the beginning o f the pioneer­
ing days. I t  should be noticed that some
tenants cultivated na luang or royal riceland
under the ownership o f the K ing . A
detailed discussion o f the na luang and the
process o f reclamation in  this area is given
in [Tanabe 1978: 72 -82 ].
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and from centres such as Ban Phaen, 
Chao Chet and Sikuk as well as the 
northern part of the KhanomChin canal. 
The claiming of ricelands by peasants 
came to an end at least by the 1920s, 
and tenancy has steadily increased up 
to the present.
The Tambon Bang Nomkho contains 
573 households and a population of 
3538. In  1975, Ayutthaya village was 
the largest of the ten villages, with 83 
households and a population of 378. 
The households of Ayutthaya village 
consisted of 67 farming households 
including 21 households of rural labourers 
who are almost landless and work mainly 
as hired labourers oh farms and in other 
jobs, and 16 non-farming households. 
There are 48 households engaged in 
rice cultivation mainly inside the village 
area.6) The main rice field, called the 
Tontan field, extends from the canal, 
to the Rang Khok, a narrow and crooked 
drainage water course in a depression.
The annual flooding from the canal into 
the Tontan field normally begins in late 
August. Owing to the heavy rainfall 
in the following months, flood water 
overflows the relatively low natural 
levees on which settlements are found, 
into the field, and the highest floods can 
raise the water level to over 1.5 m from 
ground level. The inundation continues 
until mid-December and gradually sub­
sides in harvesting time (Figure 2).
In  the following section of this paper, 
the water conditions, which represent 
the most crucial factors in the technology 
of rice cultivation, w ill be analyzed in 
relation to the development of water
6) T h e  44 households including 6 landlord- 
operators, 7 owner-operators, 13 part-owners 
and 18 tenants were subject o f the detailed 
survey relating farm ing technology; there 
were also 4  households o f ru ra l labourers who 
cultivated small areas less than 5 ra i (1 r a i=  
0.16 ha). T h e  total am ount o f operated area 
was 1233.00 ra i (197.28 ha) consisting of- 
719.75 ra i o f area owned and 513.25 rai o f 
area rented in . ‘
661
1G
control under government projects. 
This w ill be followed by the section 
dealing with land-use patterns and 
fanning practices of both traditional 
broadcast-sowing and newly introduced 
transplanting methods. The paper will 
subsequently examine the material 
culture of farming, and decision-making, 
the two elements of which farming 
technology essentially consists.
II The Development o f Water 
Control
1. Inundation and Rice Cultiva­
tion
Water control in rice cultivation in 
Ayutthaya village is different from those 
techniques in use in the intermontane 
basins where people can get a relatively 
stable water supply to the fields by means 
of the traditional gravity irrigation works. 
In  Ayutthaya village, seasonal rice culti­
vation is predominant and its broadcast- 
sowing method is essentially dependent 
on local rainfall on the fields at the 
early stage of cultivation in the latter 
half of April and May. Subsequently, 
it is affected more or less, by the inunda­
tion caused by . annual flooding during 
the extended period of ride-growing from 
July onwards. Therefore, in the first 
place, rice cultivation is strictly deter­
mined by the localized rainfall pattern 
during land preparation and sowing. 
I f  the rainfall is insufficient or comes too 
late at this crucial period of sowing, 
cultivation is impossible, or late sowing 
can result in young plants being drowned 
by the sudden torrential rainfall and the
first rise of inundation water. At the 
same time, cultivation has to rely upon 
the inundation which used to be unstable 
due to the localized heavy rainfall and 
occasional spilled water throughout the 
latter half, the reproductive growth 
period. The inundation occurs on a 
vast scale, being caused by drained water 
from an enormous catchment area up­
stream. In  the absence of authority 
powerful enough to organize and carry 
out large-scale hydraulic works, control 
of inundation by the villagers would 
be altogether impracticable75 [Wijeye- 
wardene 1973: 89-110; Ishii 1978: 18- 
19, 26]. In  hydrographic terms, the 
ricelands of the village on the east bank 
of the KhanomChin canal are situated 
in the southern part of a huge retarding 
basin extending from Phakhai to the 
Phraya Banlu canal along the Ngi channel. 
The retarding basin, having an average 
elevation of ca. 2 m above mean sea 
level, is subject to deep and long flooding 
by the drained water from the Old 
Delta upstream [Kaida 1974: 512-513]. 
The most marshy depression can be seen
7) In  the premodem period, the government 
concern was generally focused on the devel­
opment of communications through the con­
struction oflarge-scale canals [Tanabe 1977: 
64—67]. However, during periods of stable 
political control, the government' maintained 
a certain level of interest in hydraulic works 
for water control of ricelands. According to 
a source dated 1843, construction works were 
carried out to shut canal sluices in order to 
protect the rice fields from incipient flooding 
in the areas close to the KhanomChin canal, 
by officials of the Ministry of Agriculture 
(krom na) and the governor of Krung Kao 
(Ayutthaya) [Krom Sinlapakgn 1969: 17- 
18; Tanabe 1978: 31-32].
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around the Lat Ghado swamp area west 
of Phakhai, where cultivation has suffered 
much loss in the past hundred years from 
extraordinary flooding.85 The inundation 
prevails all over the area of the retarding 
basin and can last for a period of more 
than 30 weeks, which roughly corresponds 
to the entire growing period of broadcast- 
sown season rice [Kaida 1973 : 405], 
Under ordinary circumstances, the 
highest level of inundation attains 
1.5-2 m on the fields in October and 
subsequently subsides November, and 
towards December. This prolonged 
stay of inundation water may be partially 
due to the slight elevation along the 
Phraya Banlu canal running transverse 
to the Chao Phraya and the Suphanburi 
main channels.95 The inundated water, 
after remaining for a considerable 
period, flows down into the main part 
of the West Bank project area over the 
Phraya Banlu canal southward, from 
which more favourable and stable water 
conditions for rice cultivation may be 
observed. The Chao Chet-Bang Yihon 
project area in which the KhanomChin 
canal area is included, falls within the 
northern part of the West Bank project
8) Prince Dam rong gives a b rie f account 
suggesting the presence o f traditional early  
season cultivation before the deep flooding 
season around this swamp a t the close, .of 
the nineteenth century [D am rong 1972: 3], 
However, the cultivation o f so-called ‘floating  
rice’ has been predom inant in  this area 
[Sukit 1969: 3 ].
‘ 9) According to personal communications w ith  
Professors Takaya and K a id a . Also sec 
[T akaya 1969: 25 -26 ; T akaya 1971: 3 9 1 - 
392].
scheme, and is subject to water control 
carried out by the Royal Irrigation 
Department (R ID ). Nevertheless, hy­
drographical conditions here seem to be 
much similar to the depressions around 
the Phakhai area.
Under such circumstances, peasants 
of the village who have traditionally 
adopted the cultivation of floating rice 
as their only feasible crop, developed 
no sophisticated water control system 
comparable to that of the intermontane 
basins. Nevertheless, there have been 
some attempts to alter the condition of 
the land. During the pioneering days 
of the settlement, a small tertiary canal 
was dredged so as to lead inundation 
water into the fields. This was the 
Tontan canal, which, with a length of 
about 2 km, linked the KhanomChin 
canal with the Rang Khok drainage 
channel to the east. Although the pre­
cise year of excavation is not clear, it is 
said that the work was done at the 
beginning of this century, by the co­
operative labour of peasants who worked 
plots in the Tontan field, the main field 
of the village stretching along the east 
bank. After its completion,, though 
the tertiary canal served the purposes 
of irrigation and drainage'to some extent, 
no other public works to improve 
water control were undertaken by the 
villagers. Water control works to facil­
itate rice-growing, which include irriga­
tion, drainage and flood control, were 
not accomplished until the government 
decided to initiate and carry out a 
project under the R ID .
663
1G 6
J 7 ^ 4 ^
2. Water Control under the Govern­
ment Projects
On the west bank of the Chao Phraya 
several trunk canals transverse to the 
Suphanburi river were already in exis­
tence at the end of the nineteenth cen­
tury, when the Ministry of Agriculture 
dredged the KhanomChin canal under 
the leadership of Phraya Kasetraksa to 
provide easy access to the uncultivated 
wilderness [Tanabe 1978: 78], Those 
include, for example, the Chao Chet-Bang 
Yihon canal and Phraya Banlu canal 
in the area concerned. Although these 
canals led to an improvement in water 
transport between the two major chan­
nels, and to some extent stimulated the 
expansion of ricelands along them, at 
the same time, they often caused obstruc­
tion to drainage in the depressions 
[van der Heide 1903: 25], Van der 
Heide, a Dutch irrigation expert from 
Netherlands East Indies refers to such 
conditions in this area in his report in 
1903 as follows:
“Moreover the dykes of excavated 
earth along the klongs [canals] add no 
small part to the natural obstructions 
against drainage and so at the time 
the water in the rivers and in the 
klongs is rising to the highest level 
and rainfall is still heavy, the very 
lowest parts often become flooded 
for some time as deep as 2 m and 
more. In  these conditions only na 
muang paddy [floating rice] can be 
cultivated.” [van der Heide 1903: 47], 
The river and canal systems, thus 
described, and the expansion of riceland
in the KhanomChin canal area are 
shown in Figure 3. As far as the Tontan. 
fields are concerned, the wilderness had 
almost disappeared by 1906, except in 
the area southward along the Rang Khok. 
Although most of the areas westward 
from the KhanomChin were still left 
uncultivated in that period, they too were 
transformed into ricelands by the 1920s.
In  1903, van der Heide drew up a 
highly ambitious master plan for a water 
control scheme covering the whole of the 
Chao Phraya delta. Three years later, 
he proposed a smaller and more moder­
ately designed project scheme on the west 
bank [van der Heide 1906]. According to 
his official report, submitted by the M in­
ister to the throne, the proposed West 
Bank scheme was part of a greater project 
which aimed to expand ricelands up to 
500,000 rai on the west bank of the Chao 
Phraya. This was to be achieved by water 
control with two main feeding canals; 
one from the KhanomChin to the Maenam 
Qm canal north of Bangkok, and another 
from Bang Yihon to the Mahasawat 
canal along the east bank of the Suphan­
buri river (Figure 4). The former, 
with a total length of 48 km, was to 
be excavated from the site of W at 
Manwichai of Ayutthaya village, then 
called W at Prachanman, linking with 
the existing KhanomChin canal. Locks 
and head regulators, one of which was 
to be installed at the mouth of the 
KhanomChin channel, would perform 
the function of' controlling inundation 
and would secure a stable supply of irri­
gation water to the fields. And during
664
1G
S. T an ab e: Fanning Technology in the Deep Flooding Area
Sai
Pftraya Bantu I
River dtonml or canal ©  Navigation lock
(A) Ayutthoyo VillageUncultivated area a* of 1906
F ig . 3  W ate r Control w ith in  the Khanom Chin Canal A rea as o f 1916
the flooding season,
“although the flooding on the fields 
along the Sikuk river [the N<ji river] 
goes as deep as about 1.5 m, the depth 
of inundation along the newly excavat­
ed canal w ill be kept within limits of
0.40 to 1.20 m.” [van der Heide 1906] 
I t  was intended that this magnificent
scheme for water control on the west bank 
thus proposed would be completed, 
and in operation to the full capacity 
required, within eight years. The total 
cost of the scheme was estimated at 
about 3 million baht,101 and if  compared
10) In  this period, £  1 was approxim ately equiv­
alent to 17 baht [van der H eid e 1903: 115],
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with the total expenditure of 
about 57 million baht required 
for his proposed Greater Chao 
Phraya project, would cost only 
five per cent of the latter [van 
der Heide 1903: 125]. Never­
theless, the government decided 
to postpone the West Bank pro­
ject as well as the larger water 
control scheme, and instead 
opted for the less expensive 
“reduced capacity project51 in 
1906 [Thailand 1915a: Vol. 3, 
p. 19]. The main reasons for 
the postponement seems to be 
the question of how to populate 
the area, even if  conditions 
were suitable for clearance 
as a result o f the proposed 
water control, as well as the 
heavy expenditure required to 
complete the project [Thailand 
1915a: Vol. 3, p. 19; Thailand 
1915b: 1-4; Small 1973: 4]. 
In  any case, the water con­
ditions in Ayutthaya village 
could not be improved to any 
extent for a long time, because 
the projects concerning the west 
bank had fallen into neglect. 
After van der Heide’s resigna­
tion from the Department of 
Canals (krom khlgng) in 1909, a 
series of smaller schemes such as 
the Suphan and Pasak projects 
together with the improvement 
of the existing trunk canals was 
carried out from 1913 onwards 
under the recommendation of
666
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a British irrigation team headed by Sir 
Thomas Ward. In  the area concerned, 
some locks were installed to facilitate 
navigation, and dredging was carried out 
in the Chao Chet - Bang Yihon canal 
in this period [Thailand, 1915a: Vol. 3, 
p. 31; Boranratchathanin, 1962: 11]. 
However, the government paid little 
regard to the improvement of water 
conditions in the KhanomChin canal area 
until the establishment of the West Bank 
project in 1939 [Thailand 1927: 3-7].
More than three decades passed before 
van der Heide’s proposal for the West 
Bank project was revived. In itially, this 
plan aimed to supplement the natural 
drainage system with newly excavated 
canals such as the San canal which runs 
parallel with the KhanomChin canal to 
the west. These canals, it was hoped, 
would reduce the high levels of inunda­
tion caused by occasional heavy rainfall 
and by spillage of excess water. At the 
same time, as a result of the expansion 
of ricelands into the wilderness, a more 
stable water supply began to be required 
for the early period of cultivation when 
the local rainfall is still unreliable. In  
order to make use of the water in the 
canals to meet such demand, some 
regulators and sluices were constructed 
for the conservation of irrigation water. 
In  addition to these works, embankment 
and reinforcement of the natural levees 
along the Chao Phraya, N<ji and 
Suphanburi rivers were undertaken as 
flood prevention measures. Thus water 
control in the project can be character­
ized by water conservation with flood
protection to secure water for the early 
period of cultivation [Sukit 1969: 1—2]. 
Although these improvements and con­
structions slowly continued even after 
World W ar I I ,  the water supply during 
the first half of the cultivation season 
was still inadequate and unreliable. 
Sufficient water could not be given to the 
areas through the upstream channels 
such as the Ngi and Suphanburi rivers 
until the completion of the Chao Phraya 
diversion dam at Chainat.u>
The Chao Phraya diversion dam, which 
had been expected to occupy a key 
position in the Greater Chao Phraya 
scheme covering the delta region since 
van der Heide’s proposal in 1903, was 
at last completed in 1960, and began to 
supply water through the Ngi channel to 
the West Bank tracts from 1961. Feeding 
the tracts with water at 105 cubic meter 
per second, it contributes to some extent 
to the supply of water during the early 
stage of cultivation. A t the same time, 
two big feeder canals were newly exca­
vated in the 1960s: the PhokhQi - Bang 
Yihon canal from the Suphanburi river to 
Bang Yihon and the Phakhai - Chao Chet 
canal from the Ngi river to Chao Chet. 
These feeder canals, although principally 
intended to prevent flooding further 
downstream by dispersing the excessive 
water from the two main rivers, provided 
a relatively ample supply of water in
I I )  FAO Mission for Siam and some official re­
ports of the Ministry of Agriculture well 
describe the water conditions of the area 
before completion of the Chainat dam [FAO  
1948: 58-59; Thailand 1950: 46-50; Thai­
land 1957: 146].
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the dry season as well as in the rainy 
season [Kaida 1974: 520-521].
In  addition to the feeder canals, 
numerous lateral and tertiary canals 
constructed since the 1960s up to the 
present, have provided fairly favourable 
conditions for transition from the tradi­
tional broadcast-sowing method to the
transplanting method. In  the extensive 
areas relatively close to the canals, in 
fact, a remarkable transformation of 
cropping patterns has taken place since 
the late 1960s [Sukit 1969: 6-7]. The 
early season cultivation- which is in 
practice an application of the newly 
developed non-photosensitive varieties,
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occurs.125 Double cropping has also been 
partially introduced, particularly in the 
area close to the canals where the water 
is available even in the dry season.
These remarkable developments, 
caused by the recent improvement of 
water control have taken place, how­
ever, in the southern parts of the West
such as the RD series, to the first half of 
the main season cropping, starts in April 
or May and is harvested in August or 
September by the time deep inundation
12) T h e  recent transformation o f cropping pat­
tern chiefly caused by the wide-usc o f  low  
l if t  pumps as w ell as b y  the im plementation • 
o f water works [K a id a  1974: 523-524].
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Bank tracts downward from the Phraya 
Banlu canal. Most areas in the northern 
parts of the tracts in which Ayutthaya 
village is situated still continue under the 
traditional broadcast-sowing cultivation 
adapting to the deep inundation. Des­
pite the implementation of water control 
which is certainly progressing as shown 
in the Figure 6, the deep inundation 
and its relatively early occurrence does 
not yet allow transplanting cultivation 
around Ayutthaya village. As far. as 
the Tontan field on the east bank of 
the KhanomChin canal is concerned, the 
water conditions still make it impossible 
to adopt the extensive cultivation of 
transplanted rice. The field is too deep 
to adopt early season cultivation, and 
has an insufficient water supply to 
commence dry season cultivation. The 
attempt to drain the excess water through 
the N<?i river in order to encourage 
early cultivation can cause the unexpected 
flooding of the Chao Phraya main chan­
nel further downstream near the Bangkok 
metropolitan region [Thailand 1978: 3]. 
Therefore, broadcast-sowing cultivation 
depending on rainfall is still necessarily' 
practised in the village. And the intro­
duction of early season cultivauon by 
the transplanting method is strictly 
limited to the area immediately adja­
cent to the KhanomChin canal.
Under such circumstances the R ID  
has recently made efforts to enable 
stricter water control in the subdivided 
areas in the northern part of the West 
Bank tracts [Thailand 1978: 1-2]. The 
area surrounded by the Chao Chet-
Bang Yihon canal, the Phraya Banlu 
canal, the Suphanburi, and the N<?i 
river became a subdivision named the 
Chao Chet - Bang Yihon project (khrong- 
kan songnam lae bamrungraksa thao the I bang 
yihon). In  order to keep the project 
area under more effective control, 
embankments together with roads have 
been constructed along the main rivers 
and canals surrounding the area. Newly 
excavated canals and numerous natural 
water courses are connected with the 
outer channels by the head regulators 
installed across the embankments. The 
project area is again subdivided into 
three zones, demarcated by major feeder 
canals. Each zone is surrounded by 
embankments or dikes of excavated 
earth along the canals together with a 
number of regulators as in Zone No. 1 
shown in Figure 6. Through such 
construction works in progress, water 
conditions around the village w ill be 
more stabilized, and as a consequence, 
transplanting culture conducive to an 
improvement of the environment might 
emerge under a new cropping pattern 
in the traditional broadcast-sowing cul­
ture region.
3. Operation and . Maintenance of 
Water Control in the Village
The water control scheme thus deve­
loped is directly operated and main­
tained by the R ID . The State Irriga­
tion Schemes such as the Chao Chet- 
Bang Yihon project, different from the 
rather small People’s Irrigation Schemes 
constructed and maintained by the water
1S. Tan ab e: Farming Technology in the Deep Flooding Area
users concerned, are managed under the 
complete control of the R ID  through 
its bureaucratic organization. Under 
huge and complicated water control 
systems such as the Greater Chao Phraya 
scheme, water allocation into even a 
lateral canal is taken into account within 
the total plan of water distribution. 
Because the water conditions in one pro­
ject area are systematically affected by 
those in other areas, localized water control 
would be impossible. Therefore a highly 
centralized management system has been 
adopted throughout the area covered 
by the Greater Chao Phraya scheme. 
On the other hand, where operation 
and maintenance of the facilities is con­
cerned, the peasants’ participation as 
water users is still minimal by and large. 
In  some areas in the Old Delta upstream 
where the water supply has always been 
sufficient and stable and dry-season 
cropping is being operated, the peasants 
have developed fairly good maintenance 
of lateral canals and farm channels 
[Small 1974: 694; Kaida 1978: 231]. 
However, it is widely observed that the 
peasants’ co-operation as well as their 
participation is generally lacking in 
the maintenance of the facilities in most 
of the project areas in the delta [Small 
1974: 692].
In  the case of Ayutthaya village, the 
operation of water control is organized 
outside the village. The KhanomChin 
canal, the indispensable main channel 
for irrigation and drainage in the 
Tontan field, is regulated by the two 
head regulators installed at both ends of
the canal. The operation of both regu­
lators is under the control of the two 
zone-men or nai iruat chonprathan luang 
under the order of the Chao Chet - Bang 
Yihon project office at Singhanat, the 
mouth of the Phraya Banlu canal. The 
zone-man, an official for the smaller unit 
of operation appointed by the R ID , has 
as his main duties: to control the amount 
of water in the canal through the head 
regulator, to report water level and other 
data to the office, and to supervise the 
maintenance of the canal.131 The zone- 
man who is engaged in the actual opera­
tion of water control, is also expected 
to keep in close contact with the 
peasants and to collect cropping data 
in the area concerned. However, the 
relationship between the zone-men and 
the villagers is not so well-established and 
the latter recognize them only as officials 
who administer the operation of canals 
and no more. In  the areas where 
more efficient water control is achieved 
by the construction of lateral canals and 
ditch-and-dike networks, ditch riders or 
nai Iruat na are appointed in the smallest 
irrigation units to coordinate co-opera­
tive activities and transmit peasants’ 
requests for irrigation to the zone-man.141
13) Since the canals are fu lly  utilized in  daily  
communication, m aintenance o f w ater tra f­
fic is one o f the m ain duties o f the zone-man.
14) Even though in the sufficiently improved 
areas, peasants’ inadequate behaviour and 
lack o f co-operation often cause damage to 
fie ld ditches and lateral canals. Fru’tchey 
points out such maintenance problems in  her 
survey o f the Sam Chuk project area in  
Suphanburi province. In  the area, some 
farmers allow buffaloes to w alk and w allow  
in  ditches while other farmers p lant rice in  
them  [Frutchey 1969: 103, 152].
671
17
3cri!7 3>TiJf&
But the area along the Khanom~£hin 
canal has not yet improved sufficiently 
to have a ditch rider which would be 
necessary in a sophisticated water control 
area. In  the Tontan field the deep and 
prolonged inundation has still not been 
overcome despite the fact that inunda­
tion has been stabilized to some extent 
through the recent improvements. At 
any rate, the villagers appear to have 
neither satisfaction with the present water 
conditions nor any incentive to partici­
pate in the maintenance of water control.
I t  may even be said that, at the moment, 
they are rather indifferent to the official 
management of water control.
The village does not contain a single 
peasant organization relating to the 
maintenance of canals and other water 
control facilities. Nor is there anyone 
who individually joins such organiza­
tions outside the village. Apart from 
the earlier example of small canal dredg­
ing during their pioneering days, co­
operation in water control has been rare 
among the villagers. In  the delta region, 
by contrast with the northern intermon- 
tane basins, an indigenous co-operative 
organization of water control has hardly 
been developed at all.15> Nevertheless, 
since the late 1960s, the R ID  has been 
making efforts to establish and foster 
the Water Users’ Association or samakhom 
phu chai nam chonprathan among the 
peasants involved in state irrigation
15) For a  discussion o f inadequate social 
practices and the indifference o f peasant 
farmers towards maintenance o f irrigation  
system in  this delta, see [Sm all 1974: 691—
694],
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projects throughout the country. It  
aims to achieve an appropriate water 
allocation in the users’ plots through 
co-operative maintenance of facilities, 
and to encourage the most suitable crop­
ping patterns to adapt to the improved 
water conditions [Metha 1978; Vanpen 
1978: 11-15]. However, such attemps 
to create co-operative organization among 
the peasants have not been very successful 
in the deep inundation regions. For 
the moment, no Water Users’ Associa­
tion has been established in Amphoe 
Sena or Amphoe Phakhai [Ayutthaya 
1970: 20].16>
Thus the water control projects under­
taken by the government have operated 
and are maintained almost without the 
peasants’ involvement at least in the 
case of Ayutthaya village. A t the pres­
ent stage of the Chao Chet - Bang Yihon 
project which cannot bring about a 
satisfactory solution to the deep inunda­
tion problem, the villagers have little 
incentive to participate in water 
control. However, when as a result of 
improvements lateral canals are provided, 
the villagers will have no alternative but 
to organize co-operative activities. In  
a few plots immediately flanking the 
canal some villagers are able to cultivate 
the early season rice owing to the stabi­
lized water level in the canal over the 
past few years. However, this is not a 
result of the improvement of the terminal
16) Referring to an example in Bang Pahan 
district, A yutthaya province, A m yot indicates 
that the association does not play an im por­
tant role a t the level o f individual farmers 
[A m yot 1976: 80 -81].
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network of water allocation. The vil­
lagers can only just get sufficient feeding 
water for transplanting from the Kha- 
nomChin canal by .using the motorized 
water wheel (r a h a t) or pump (thg sup nam, 
thg phayanak) . Due to the lack of 
lateral canals and a terminal network 
of allocation, the expansion of early 
season cultivation has to be confined 
within very narrow limits.
Be that as it may, the environment 
of the delta seems so gigantic and uncon­
trollable to the peasants that effective 
water control is assumed to be unattain­
able, Any necessary large-scale improve­
ments will not be undertaken unless 
the government launches, constructs and 
manages them. It  can be considered 
that villagers in such environments tend 
to dissociate themselves from water 
control systems which require large-scale 
hydraulic engineering. On the other 
hand, they have made much endeavour 
to adapt to the uncontrollable environ­
ments with the aid of farming technology.
HI Farming Technology in Ayut­
thaya Village
1. Land-use Pattern
The resources of Ayutthaya village 
have been almost completely devoted to 
the monoculture of non-glutinous rice, 
mainly to secure subsistence needs for 
home consumption, though some surplus 
has been sold on the market. In  the 
Tontan field, under the deep inundation 
conditions, only rice can be successfully 
raised for consumption and as a commo­
dity. The original vegetation of the
Tontan field and the slightly elevated 
levee along the KhanomChin canal has 
almost completely disappeared, as a 
result of the expansion of ricelands. 
On this large flat field only a few 
trunks of sakae (Combretum) and 
makham (Tamarind tree; Tamarindus 
indica) are left standing to give working 
farmers shelter from the intense sunshine. 
The soil of the field is dark heavy clay 
which is widely found in topographically 
low places throughout the Chao Phraya 
delta, and classified as Gray-black Soil 
in the Thai Soil Map. Like all clay 
soils formed under alternating seasons 
of saturation and intense drying, this 
soil is characterized by deep surface crack­
ing [Pendleton 1962: 66]. During a 
considerable period of the year it is 
saturated with ground water, while its 
surface becomes solid with cracks after 
inundation and subsides in the dry sea­
son. The solid surface makes buffalo 
ploughing almost impossible unless the 
first rain provides adequate moisture. 
During the rainy season, however, it is 
said that inundated water from upstream 
deposits silt and clay, bring plant mate­
rial and other nutrients in addition to 
inert leached material [Grist 1975: 30].m
W ith the homogeneous soil condition, 
the Tontan field exhibits a uniform sur­
face which slopes very gently westward 
from the natural levee on which the
17) T h e  inundation w ater which brings nutrients is 
locally called nam daeng (red-coloured w ater). 
According to the peasants1 explanation the 
flow o f nam daeng was reduced due to conser­
vation o f w ater in  each w ater control pro­
ject area after completion o f the Chainat dam.
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settlement is established towards the 
back swamp up to the Rang Khok. 
Under careful inspection, however, 
minute differences in relief can be 
observed throughout the field and even 
within a single plot.18) The size of 
many plots cultivated using the broad­
cast-sowing method is quite large, varying 
in area from 5 to 20 rai (0.8-3.2 ha), and 
their ground level is often uneven. 
Therefore in the same plot at the begin­
ning of the rainy season, some portions 
contain stagnant water, while others are 
dry. Subsequently, of course, the whole 
area is submerged with rising inunda­
tion. Each plot is surrounded and 
sometimes subdivided by low and coa’rse 
dikes less than 25 cm high, which are 
not designed to conserve water, but 
instead merely demarcate the boundaries 
of ownership. The only exception is a 
small area of transplanting plots along 
the KhanomChin canal, which have been 
evenly levelled and equipped with high 
dikes for intensive transplanting cultiva­
tion. By contrast with villages in the 
intermontane basins, and despite conti­
nuous cultivation for decades, the peas­
ant farmers of the village seem to have 
been unable to improve the physical 
conditions of the land.
Under such land conditions together 
with annual inundation, the land assets 
of villagers have been traditionally con­
centrated on the monoculture of non- 
glutinous rice. There has been little 
possibility of developing cultivation of
18) Transplanted plots must be level in  order 
to conserve Hood water.
crops other than main season rice, 
lasting around 9 months from May to 
January. Contrasting with intermontane 
basins where the main season rice is 
primarily regarded as a subsistence crop, 
the peasant farmers of the village usually 
sell a fair amount of their harvest, though 
they basically retain enough rice for the 
subsistence requirements of the house­
hold. Under the strong penetration of 
money economy, for most peasant farmers 
any surplus rice must be sold to purchase 
other commodities for consumption. 
Furthermore, there are even some 
well-to-do households which sell the 
whole of their rice output and purchase 
milled rice in the market for daily con­
sumption. In  the virtual absence of 
cash crops suitable for the land and 
hydrographical conditions, the land-use 
pattern is strongly inclined to the mono­
culture of main season rice.
In  1974—75, the total area cultivated 
by the 48 households of the village 
amounted to 1,233 rai. Some 44 house­
holds, operating 1,223 rai, were surveyed 
in relation to land-use and other farming 
details as shown in Table 1. Among 
these 44, the average cultivated area per 
household amounted to 27.80 rai, varying 
between 8 and 60 rai. There is a 
strong preference for main season crop­
ping on all available areas, in which 
more than 90 per cent was planted with * 
broadcast-sowing rice and the rest with 
transplanting rice. W ith only one 
exception, all farming households covered 
by the survey adopted broadcast-sowing 
cultivation with dry-sowing and/or wet-
674
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T a b le  1 Land-use Pattern in  A yutthaya V illage (1974— 5)
!
Cropping pattern Period o f cultivation
jNum ber of 
'households
Area planted  
rai (PS)
Area
harvested
rai
Area harvested 
%  o f  area 
planted
I .  M a in  season cropping *
Broadcast-sown rice
sammai (d ry land sowing) M ay-Jan. 43 1,045.75 (8 5 .5 ) 1,018.75 97.4
phfloei (wetland sowing) M ay-Jan. 9 60.00 ( 4 .9 ) 60 .00 100.0
Transplanted rice ;
(E arly  season cultivation) M ar.-S cpt. ! 14 117.25 (  9 .6 ) 117.25 100.0
T o ta l 66 1,223.00 (100.0 ) 1,196.00
I I .  Off-season cropping ,
Transplanted rice \
(Off-season cultivation) Feb.-Jul. j 1 8 .0 0  (  0 .7 ) 8 .0 0 100.0
Green gram A pr.-Jul.
1 9 38.75 (  3 .2 ) 17.50 45 .2
T o ta l ! 10
1
46.75 (  3 .9 ) 25 .50
sowing methods. Transplanting cultiva­
tion was additionally practised by only 
14 households. The newly introduced 
transplanting cultivation which occupies 
a relatively small portion of the operated 
area in each household is oriented more 
towards the market than is the case 
With traditional broadcast-sowing cultiva­
tion.
Despite the recent improvement of 
water control, crop failures mainly 
caused by drought and flood have oc­
curred, especially in the fields which are 
broadcast-sown. In  1974, shortage of 
rainfall meant that around 2.5 per cent 
of main season rice was damaged by 
drought after sowing in the broadcast- 
sown fields. Depending almost entirely on 
rainfall, without any supply water from 
the canal, the broadcast-sown fields are 
constantly vulnerable to water shortage, 
especially during the early stages of cul­
tivation. Crop failure caused by exces­
sive inundation at the ripening or young 
plant stages is relatively rare in the 
Tontan field. According to the statis­
tics of annual rice cropping compiled at 
the Sena District Office, broadcast-sown 
rice has been damaged almost every three 
years, though loss by damage of this 
kind throughout the district has not 
exceeded three per cent of the total 
planted areas.195 I t  would seem that 
in recent years crop failure on this scale 
has not seriously threaten the peasants’ 
subsistence.
On the other hand, double cropping 
completely orientated towards the mar­
ket covered rather less than four per 
cent of the total operated area. In  1974— 
5, as far as rice cultivation was concerned, 
only one household could achieve double
19) Crop failure is surveyed annually in the 
rice production reports (baefi khao 1, batp 
khao 2, baep khao 3 )  prepared b y  each village 
(mu ban) and tambon.
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cropping after the main season cultiva­
tion. The inundation pattern is such 
that main season cultivation is lengthy 
in duration, lasting as a rule from May 
to January. Because of this long dura­
tion, and the subsequent shortage of 
water in the dry season, there has been 
little opportunity for double cropping. 
During the past few years some house­
holds have tried to grow green gram 
(thua khiao) on small portions of land 
near the settlement after the broadcasting 
fields have been harvested. However, 
owing to soil conditions and the uncer­
tainty of rainfall in the growing season the 
expected yields have not been obtained. 
Thus the possibility of further develop­
ment of cash crops in the period after 
harvesting the main season rice is practi­
cally precluded by the physical condi­
tions. Apart from the double cropping 
of rice, cultivation of vegetables and fruit 
trees for home consumption is also limited. 
Attempts have been made . to plant 
vegetables in scanty kitchen gardens, 
but owing to deep inundation, yields 
have been low, except for some aquatic 
plants such as phak bung ( Ipomoea) .  
Although villagers fish and harvest some 
vegetables from the canal banks and 
fields, the quantity of food so obtained 
is small, and most villagers have to pur­
chase various kinds of garden produce 
and animal foods in the market.205 
Moreover, a number of landless rural 
labourers, amounting to 21 households 
or 31 per cent of the 67 larming house­
holds, have to purchase rice for their 
daily consumption.
The Agricultural cycle of the village 
relevant to land-use and inundation 
pattern is shown in Figure 7. The main 
season cultivation of the village tradi­
tionally begins with the arrival of the 
first rainfall in May soon after the wan 
songkran or the traditional New Year’s 
Day, and lasts until January or at the 
latest mid-February when the harvests are 
ready for sale or storing in the granary. 
The traditional broadcast-sowing cultiva­
tion uses the indigenous late varieties 
with a long maturation period of 180-250 
days, which corresponds almost perfectly 
with the inundation pattern. Growing 
in accordance with the rising inundation 
level from mid-July, they normally sur­
vive at the highest water level in Novem­
ber and can be harvested between Decem­
ber and January. The drainage of flood 
water is accelerated by opening the sluice 
at the regulator on the 10th December 
in order to facilitate the harvesting tasks. 
Although broadcast-sowing cultivation 
has to depend on uncertain weather at its
20) P oultry  and hog raising are also practised 
but on a very small scale. A p a rt from  rice 
as the essential source o f calories and protein, 
fresh w ater fish represents a  m ajor contribu­
tion to A yutthaya *s d iet. E very villager 
attempts to fish throughout year, but pur­
chases a small am ount o f  fresh, dried and 
fermented fish during the busy work season 
and the latter pa rt o f the d ry  season. Some 
im portant fermented fish foods are still made 
at home on a self-sufficient basis; kapi (shrimp 
paste) is m ade b y  35, p la  ra  (ferm ented fish) 
by 28, nam pla  (fish sauce) by  26 households 
in  the 67 farm ing households. Ayutthaya’s 
diet pattern is not so different from  that o f  
Bang Chan in  the 1950s [H au ck  et a l. 1958: 
17-19; Sharp et a l. 1953: 185-201, 263-274; 
K am o l 1955: 2 2 -23 , 5 3 -5 5 ].
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beginning, it  is rationally  adapted  to the 
existing physical conditions as a  whole.
O n the o ther hand , th e  transplanting 
cultivation o f m ain  season rice has been 
practised since 1970 w hen w ater control 
was im proved. T his newly adopted 
cropping was m ade possible through 
introduction o f  the im proved non­
photosensitive varieties which were 
prim arily developed as high-yielding 
varieties w ith  high fertilizer response 
for double cropping in  the  dry  season.215 
H aving non-photoperiod sensitivity and  
a  short m atu ra tio n  period they allow 
the peasant farm ers to commence 
cultivation from  th e  la tte r  ha lf o f the 
dry season an d  to  harvest before the 
high inundation  comes. Thus the new 
varieties are accepted  no t for double 
cropping after the  trad itional m ain season 
cultivation, b u t for the  early season 
cropping outside the period of the deep 
inundation. Because the  w ater level 
rises after harvesting, subsequent sowing 
o f broadcast rice is practically impos­
sible. T h e  early  season cropping w ith 
transplanting m ethod commencing in 
February  and  M arch  inevitably results 
in the dem and  for adequate  irrigation 
for the nursery  and  the  transplanted
21) According to Fukui’s survey in 1972, the 
new varieties were being adopted not because 
of their high-yield potentials, but for their 
short-period, non-photoperiod-sensitive char­
acter [Fukui 1978: 259-262). In Don Chc- 
di, Suphanburi province, one of the first 
areas in which those varieties were intro­
duced, farmers engaged in rainfed cultivation 
did not view the modem varieties as higher 
yielding than the traditional varieties in 
1972 [Jerachone et al. 1975: 249-251).
field. Ow ing to deficiency o f w ater 
supply in this season together w ith the 
lack o f appropriate  arrangem ents for a 
w ater allocation netw ork, this kind of 
cultivation can be only practised in  
lim ited plots to w hich the operators are 
able to lift w ater directly  from  the 
KhanomChin canal. T hus the  accessi­
bility  o f  plots to the canal is the  decisive 
condition for transp lan ting  cultivation. 
T h e  operators o f the plots have to lift 
w ater into the fields by em ploying the 
rahal w ith  a  desel m otor or pow er pum p 
installed on the bank  o f  th e  canal. In  
addition to irrigation, th e  application 
o f  industrial inputs such as fertilizer and  
herbicides, and  sometimes pesticides, 
is also essential in  the transplanted 
fields.
In  the cultivation of broadcast-sown 
rice, little a ttem pt is m ade to look after 
the  plants before harvesting, a p a r t from 
some weeding. In  the transplanted 
fields, by  contrast, a  high in p u t o f labour 
is an  essential requirem ent a t  every stage 
o f the cycle o f cultivation. Because o f 
heavy expenditure on producing  costs, 
an d  because o f the h igh lab o u r input, 
the  harvest from th e  transp lan ted  fields 
is assigned entirely to  the  m arket, subsis­
tence rice being obtained from  broad­
cast-sown fields. T h e  peasant farmers 
o f the village cultivate some transplanted 
rice on the basis o f  w ater obtained by 
pow er devices. But w ithout the secu­
rity  of enough yields in  th e  broadcast- 
sown fields from  w hich they  obtain  their 
subsistence rice, they are re luctan t to 
a lter their trad itional cropping pattern .
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Thus, although farm ers have traditionally 
assigned some o f the ir harvests to the 
m arket, it can  be said th a t the land-use 
pattern  o f the village need to ensure an 
adequate ou tpu t o f subsistence rice in 
the broadcast-sown fields.
2. B ro a d c a s t-so w in g  C u ltiv a tio n  in  
th e  M a in  S e a so n
T he long-established traditional 
m ethod of cultivation is simple and  prim i­
tive and  needs no  sophisticated equip­
m ent. Nevertheless, i t  is highly efficient 
and  rationally  ad ap ted  to the existing 
physical environm ent. Broadcasting culti­
vation is characterised by  the extensive 
cultivation of native la te  varieties, in ­
cluding the so-called ‘floating rice’, under 
prolonged deep inundation. Since it 
has been traditionally  practised for m any 
centuries, broadcast-sow ing culture 
displays a rich  a n d  varied  terminology. 
According to th e  trad itional classification 
of riceland in  cen tra l T hailand , there are 
two m ajor categories: na suan, or literally 
garden rice field, and  na muang, or local 
rice field. These term s sometimes indi­
cate the rice produced  in  those ricelands 
respectively.225 T h e  na suan field was 
norm ally cultivated  by transplanting 
m ethod under the favourable w ater 
conditions, and  the na suan rice was 
believed to be o f be tte r quality  and 
especially suitable for export [Suvaphan 
1927: 2 -3]. T h e  na muang field was 
cultivated exclusively by the broadcast- 
sowing m ethod in  low-lying areas subject 
to prolonged deep flooding. H aving a 
shorter g rain  a n d  being inferior in  qual­
ity , na miiang rice is likely to have been 
assigned to domestic consum ption, though 
a great m any people actually  prefer it 
to na suan rice [Suvaphan 1927: 6]. 
This classification o f riceland and  its 
paddy, however, has recently  fallen in to  
disuse. T he old term inology has been 
commonly replaced by m ore appropriate  
terms: na dam or transp lan ting  field and  
na wan or broadcast-sown field, bo th  of 
which are directly suggestive of the 
respective farm ing m ethods. T he vil­
lagers also often speak o f na fang loi in 
favourable term s to ind icate  their broad­
cast-sown fields, as distinguished from  na 
dam practised in  the  sm all portion  along 
the KhanomChin canal. T he  na fang  
Igi which m ay literally m eans the field 
of ‘floating rice5, originally derived from  
the legal term  o f riceland taxation  in  
the pre-m odern period. As m any histor­
ical m aterials suggest, na fang  Igi was 
newly exploited riceland on w hich the 
riceland tax (kha na) was levied only 
when the area was cultivated  during  the 
year, while na khu kho, the  first g rade 
riceland under continuous cultivation 
was subject to paym ent for the entire
22) Na miiang is also called na thung. Some 
western sources refer to this classification 
[Child 1892: 145-146; Graham 1924: Vol. 2, 
pp. 8-9], For the traditional classification 
of riceland and farming technology, the 
following works are essential [Phichitpri- 
chak<?n 1921: 1-22; Suvaphan 1927;
Wongsanupraphat 1941: 285-315; Anuman 
1965:-129-194], M.R.W. Suvaphan's brief 
but informative work was originally published 
in English, while Anuman’s ethnographical 
study, first published in 1948 was translated 
into English by William J. Gedney in 1961 
[Anuman 1961; 3-59].
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area w hether it was operated  or no t.23> 
This pre-m odern classification is rarely 
used in application to the present rice­
land. O nly the  w ord  na fang Igi is still 
alive to imply the trad itional broadcast- 
sown fields of the village, though it has no 
longer legal im plications, b u t ju st means 
na wan as distinguished from na dam.
In  the village context three term s: na 
muang,. na fang Igi an d  na wan can be thus 
recognized as signifying broadcast-sown 
fields am ong peasant farm ers, though the 
use of na muang is cu rren tly  disappearing.20 
Despite the fact th a t  these term s im ply 
different ways in  w hich th e  broadcast- 
sown fields differ from  the  transplanted 
fields, a t present they  uniform ly indicate 
the broadcast-sown field itself, in which
23) Until the mid-nineteenth century, the na 
khu kko with high and constant yield had only 
spread to the Old Delta of the upper reaches 
of the Chao Phraya including Ayutthaya, 
Angdujng, Lopburi, and Suphanburi which
• were under the relatively effective control of 
the central government. While the m  fang 
Igi, which relied mainly on rainfall and 
inundation, seems to have been distributed 
in the newly reclaimed areas all over the 
delta. The legal application of this classifica­
tion had been maintained up to the beginning 
of this century. See the decrees promulgated 
in 1864 and 1905 [PhraChQmklao 1968: 162- 
168; Sathian 1951: 163-167]. Robert Lingat’s 
. comprehensive work and Prince Damrong’s 
comment are also useful [Lingat 1940: 32- 
33; Damrong 1923: 1—7].
24) Another term frequently used is na pi or 
main season rice field in opposition to na 
prang which currently means off-season rice 
field in general. The na prang, however, seems 
originally to have indicated the traditional 
early season cultivation. Graham suggests 
that such a traditional off-season cultivation, 
though called khao na trang, practised at the 
beginning of this century [Graham 1924: 
Vol. 2, p. 9].
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the traditional technology has survived 
under the alm ost im m utable conditions 
o f the delta. Broadcast-sowing cultiva­
tion does not only indicate here a  direct 
sowing m ethod w ithout transp lan ting  of 
seedlings, b u t a  consistent system of farm ­
ing technology in w hich the techniques 
operated  in  various stages o f cultivation 
are closely related to  each other. I t  is a 
series o f  continuous operations from 
selection of varieties up  to the  final 
stage o f production, w hich has been 
indigenously developed under condi­
tions o f deep inundation. Therefore, 
its farm ing technology should be de­
scribed according to each step o f farm ing 
operations.
Varieties All varieties raised in the  
broadcast-sown fields are w ithout excep­
tion indigenous photosensitive varieties. 
As widely seen throughout T hailand , 
peasant farm ers custom arily classify 
them  into three categories: khao phan 
nak (late variety), khao phan klang (me­
dium -term  variety) and  khao phan bao 
(early variety) according to m atu ra tion  
period. T his classification, though be­
ing a  local one, seems to be effective in 
indicating  the w ater conditions in the 
fields on w hich suitable varieties m ay 
be sown. T he late varieties are  norm ally 
selected for the plots w ith the  deepest 
inundation  water, while th e  m edium - 
term  and  the early varieties, though 
selected to  a  small degree, m ay  be grown 
in  some slightly elevated fields where the 
w ater level is not so deep. N ine broad­
cast-sowing varieties sown in  the village 
du ring  1974-75 cropping season are
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Table 2 Rice Varieties in Ayutthaya Village (1974— 5)
Traditional classification Name of variety
Approximate
1
]
1 khao khun mm 
| {floating rice)
Late
variety
khao pin koto 
khao phuang nak 
khao sam luang
Jan. 25— Feb. 5 
Jan, 5— Jan.20 
Jan. 1— Jan.15
230—250
210-230
210-220
khao Jang Igi 
khao na muang
Medium- 
term variety khao phuang klang Dec. 20— Dec. 31 190—200
khao mai khun nam 
khao kiao kan mm 
(non-floating rice}
Early
variety
khao phuang bao 
khao kami 
khao khao la haeng 
khao hg met lek 
khao luang ihaek
Dec. 10— Dec. 25 
Dec. 10—Dec. 20 
Dec. 10— Dec. 20 
Dec. 10— Dec. 20 
Dec. 10— Dec. 20
170—180
170—180
170—180
170—180
170— 180
Improved variety
RDI ([kg khg nung) 
C4-63 (si si)
Jul. 1— Sept. 11 
Aug. 10— Sept. 5
120
120
* According to the harvesting of the 1974— 5 cropping season
shown in T ab le  2 w ith their harvesting 
date and  approxim ate m aturation  period. 
T he three late varieties w ith m atu ra tion  
period of between 210 and  250 days are  
predom inantly adopted in  most o f the plots 
in the T on tan  field. T h e  cultivation o f the 
m edium -term  and  early  varieties w hich 
•take between 170 and  200 days to reach 
m aturity, tends to be confined to a few 
plots. However, those m atu ration  pe­
riods are not precisely fixed and  only 
indicate roughly the duration  o f grow th. 
Every villager m ust always be aw are o f 
the approxim ate harvesting period o f each 
variety, and  the im portan t po in t abou t 
this classification is th a t it is based on a 
fixed date  o f ripening. Regardless o f a  
considerably wide range of sowing period 
owing to the uncertain ty  surrounding the ' 
onset of the monsoon rainfall, the  da te  o f 
harvest o f these varieties can be forecasted 
accurately [Grist .1975: 83-84].
T hus the peasant classification of 
varieties fully reflects the ripening pe­
riod; the late variety harvesting between 
Jan u a ry  1 and  February  5, the m edium - 
term  variety between D ecem ber 20 and  
31, and  the early variety between De­
cem ber 10 and  31. T he  range o f h ar­
vesting period of each variety  m ust 
chiefly depend on socio-economic condi­
tions such as the  feasibility o f m obilising 
a  labour force during  the period. Never­
theless, it can be considered th a t the 
harvesting period is strongly associated 
w ith the conditions of inundation. M ost 
la te  and  m edium -term  varieties ripen 
when the flood w ater is subsiding, and 
can be harvested from  late  D ecem ber 
onw ard after the  w ater has alm ost 
drained. O n  . the o ther hand , the 
peasant farmers m ust harvest the early 
varieties before the  flood w ater is com­
pletely drained, though they are p lanted  
in ra ther elevated areas.
W ith  respect to characteristics of the 
growth hab it o f varieties, the peasant 
farmers usually further classify them  into
681
18
two groups; floating rice (khao khun nam) 
and  non-floating rice (khao mai khun 
nam).23* T hree la te  varieties an d  one 
m edium -term  variety  are  here identified 
as khao khun nam, while o ther early 
varieties are khao mai khun nam. As 
referred to in  m uch of the agronom ical 
literature, ‘floating rice’ grows, a t the 
intem odes o f the  p lan t, to keep pace 
w ith the  rising inundation , and  its stem 
m ay atta in  a  length  o f u p  to five or six 
meters in  order to keep the tip  o f the 
plant above w ater [R am iah  an d  Ram as- 
wamy 1941: 1—8 ; G rist 1975: 80, 110, 
140-141]. G rowing in a  ra th e r  zigzag 
fashion under the  w ater and  w ith  its 
tip  and  some leaves craw ling on the 
surface, the striking h ab it o f khao khun 
nam is often expressed as fang  Igi or 
floating stalk. T he  grow th ra te  o f in ter­
nodes attains ab o u t 5 cm, and  sometimes 
10 cm  per day is recorded [van der 
Heide 1903: 47; G rist 1975: 141; K aida 
1978: 241]. A ccording to  the  peasant 
farmers’ observation o f the  p lan t, khao 
khun nam m ust have a t least four leaves 
including the  upperm ost leaf, o r bai tat 
hang plathu (leaf o f halved thu fish tail) 
which always rem ains above th e  rising 
level o f the flood w ater .26> O n  the  other
25) khao Igi, khao fang Igi, and khao khun nam all 
mean, in a vague sense, ‘floating rice’ grown 
in extremely deep flooding areas [Wong- 
sanupraphat 1941: 295]. However, the 
former two may include varieties without 
a floating habit, according to the region.
26) The panicle emerges from the sheath of 
bai tat hang plathu, which is commonly called 
‘flag leaf’ [Grist 1975: 70; Matsuo 1961: 
149]. According to Anuman die rice in
panicle formation is thus called khao klat hang
plathu (rice plant with thu fish tail) in Ayut- 
thaya province [Anuman 1965: 154].
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hand , khao mai khun nam cannot survive, 
for its panicle is subm erged in  extremely 
deep areas. These .non-floating varie­
ties are  also called khao kiao kan nam, or 
rice harvesting in the w ater, because they 
m ust be harvested in the still inundated  
fields, even using boats, before flooding 
subsides. A t any rate , the late and 
m edium -term  varieties w ith the charac­
teristics of ‘floating rice’ are predom i­
nantly  selected in most o f plots throughout 
the  T on tan  field.
Two Types o f Land Preparation and 
Sowing In  A yutthaya village, the broad­
cast-sowing m ethod can be placed in two *
categories according to  land  preparation  
an d  sowing which are closely related 
to the w ater condition in  the  plots during 
th e  beginning of the rainy  season. In  
dried  field plots, the dry  sowing m ethod 
(samruai) is employed w hile in  puddled 
field plots where w ater is able to come 
in, the  w et sowing m ethod (phgloei) is 
seen,27) T he samruai m ethod  is usually 
practised by sowing the  ungerm inated 
seed in  the plots where soil is adequately 
moisturized during prelim inary plough­
ing  and  sowing. T he  area  adopting 
this m ethod is quite large, am ounting to 
85 per cent o f the to tal cultivated area 
(T able 1). A lthough the phgloei fields
27) Both broadcast-sowing methods are widely 
practised in deltaic environments of Southeast 
Asian countries [Grist 1975: 141-143]. Like 
the wet sowing method, locally called nam 
tom in Singburi province, these methods 
are called by differing names according to 
the region [Tanabe 1978: 6]. Wohgsanu- 
praphat gives a detailed description of these 
two methods as practised during the fifth 
reign (1868-1910A.D.) [Wongsanupraphat 
1941: 294-301]. ...
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are th a t for broadcast-sown, their appear­
ance resembles paddy fields cultivated 
by the transplanting m ethod. This is 
because the germ inated seeds are sown 
in  puddled plots resembling the nursery 
bed of the  transplanting  m ethod. In  
m any cases, because phgloei plots are in 
low-lying swampy land, the plots are 
in a flooded condition during land p re­
paration in  April and  M ay. T h e  plots 
in which th e  phgloei m ethod is employed 
occupy only five per cent o f the total 
area. F igure 8 is a  cross-section from 
the Khanom Chin canal to the R ang 
K hok, showing the relationship betw een 
the distribution of the two types o f 
cultivation and the  local relief. From  
a  portion o f elevated levee along the 
canal, the terra in  gradually slopes down­
w ards tow ards the R ang K hok w ith 
some depressed pockets. A part from the 
transplanting fields stretching no m ore 
th an  200 m  far from  the bank, the sam- 
rudi field is predom inant throughout 
the entire area. W ithout exception, 
however, the  phgloei fields lie scattered in 
depressions w here the level o f ground 
w ater is relatively high and  where puddles 
can be seen in  the  early an d  late rainy 
season. In  m any cases, a  k ind o f reed, 
kok samriam (Cyperns digitaius) grows in 
such depressions.285 Depressions provide
28) According to the peasant’s classification two 
typical kinds of reed seem to be simple 
indicators of water condition; kok samriam or 
kok rangkat a perennial weed can be seen only 
in the depressions where the level of ground 
water is high throughout year, while kok hua 
daeng or kok klom (.Cyperus tegetiformis), an 
annual- weed may emerge anywhere simul­
taneously with the growing of rice.
good bath ing  places for buffaloes during 
the  period o f w ater shortage, and  during 
the  period of flooding in the rainy  season, 
function as drainage channels.295 T he 
dep th  of w ater in N ovem ber is around 
100 cm  on the  samruai fields, while it 
attains 150 cm in some depressions o f 
the phgloei field.
F o r the samruai m ethod the first rains 
are  aw aited, and  ploughing is tradition­
ally done by w ater buffaloes. Buffa­
loes have provided the  m otive power 
for a  long period, b u t since the 
la te  1960s farm  m achines have increas­
ingly been in  use w hile ploughing w ith 
buffaloes is now disappearing. As shown 
in  T ab le  3, though pow er devices such 
as trac to r and  power tiller are widely 
used in  land  preparation , buffalo plough­
ing  was practised by  a  considerable 
num ber of households in  1974—75 crop­
p ing season. In  buffalo ploughing of 
the samruai field the trad itional task of 
land  prepara tion  is divided into three 
parts: the rough-ploughing (thai da), 
cross-ploughing (thai prae) before sowing, 
an d  the cover-ploughing (thai Mop) to 
cover the sown seeds w ith  soil [A num an 
1965: 143-150]. T h e  rough-ploughing 
is done so as to throw  u p  the  soil in  
ridges, and  weeds w hich a re  turned
29) Some natural drainage channels called lam- 
rang salharana (public water course) are 
currently preserved as the property of the 
state. In former times these channels would 
often function as buffer boundaries between 
villages. The Rang Khok is such a channel 
and its depressions containing stagnant water 
even in the dry season arc made use for 
buffalo bathing, and are called aeng khwai or 
buffalo puddles.
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Table 3 Methods of Land Preparation in Ayutthaya Village (1974— 5)
Type of cultivation Rough-ploughingCross-ploughing Cover-ploughing
Harrowing
Levelling
Number of 
households
Buffalo Buffalo 13
Tractor Buffalo 13
Tractor Power tiller 1
Broadcast- (Dryland Sowing) Power tiller Buffalo 2
sowing method Power tiller Power tiller 14
phploei Buffalo Buffalo 4
(Wetland sowing) Power tiller Power tiller 5
Buffalo Buffalo 5
Transplanting method Power tiller Buffalo 2
Power tiller Power tiller 8
Total 67
over are allowed to ro t an d  fertilize the 
soil. A fter rough-ploughing the plots 
are left alone for m any days, and  are 
then  cross-ploughed in  order to tu rn  
the ridges over again. T h e  m ain p u r­
pose o f  both  ploughings is to sim ultane­
ously weed and  loosen up  the soil. The 
moisturized plots are  norm ally ploughed 
to an  average dep th  o f 4 niu (10 cm ). 
A peasant farm er drives a  buffalo round 
to the left and  can plough approxim ately 
one ra i per day .30>
W hile the  cross-ploughing is pro­
ceeding, a  peasant farm er has to be 
ready for sowing. A lthough w hen seeds 
are sown, the surface o f  the soil may 
be m oisturized to some extent, puddling 
is not suitable for the samruai sowing. 
U ngerm inated  seeds kept since the 
previous harvest are p u t in a  woven 
bam boo basket (krabung), which is hung
30) Harrowing or khrat which is commonly 
observed in this delta, is seldom practised in 
the sammai fields of the village [Anuman 
1965: 151; Kamol 1955: 99].
from  the farm er’s waist by strings. A 
peasant farm er w alking forw ard throws 
up a  handful o f seed in the air. The 
average ra te  of seeding is two thang (4 0 1) 
or about 20 kg per r a i ; it is twice of the 
transplanting m ethod an d  equivalent to 
125 kg/ha.3n Im m ediately  after sowing or 
a t least w ithin a few days, cover-plough­
ing is perform ed to tu rn  the seeds under. 
Some peasant farm ers harrow  the sown 
plots in substitution for cover-ploughing.
In  addition to the trad itional buffalo 
ploughing, tractors an d  pow er tillers 
are now widely used, especially in rough- 
ploughing and  cross-ploughing. How­
ever, cover-ploughing after sowing is 
usually done by buffalo , o r pow er tiller, 
even though a  trac to r m ay have been 
used previously in  p reparing  the land 
for sowing in the  sam e plots. A  tractor 
w ould be too heavy to do such a delicate 
task after sowing. As none o f the vil-
31) For the rate of seeding in dryland sowing, 85
kg/ha in Bangladesh and 112 kg/ha in central 
India arc reported [Grist 1975: 141-142].
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lagers owns a tractor, m echanized plough­
ing is done by a trac to r hired from adjac­
ent villages in A m phoe Sena and  even 
from rem ote areas such as Amphoe Bang 
Pain to the Southeast. In  terms of 
wages, ploughing by a  hired tractor cost 
30-35 b ah t per ra i in  1975. In  addi­
tion to large tractors smaller power 
tillers are coming in to  wide use, and  are 
owned by several households. These power 
tillers are in general popularly called 
khwai lek (iron w ater buffalo), and are 
divided in to  two types: rot thai mu, or 
two-wheeled tiller pushed by hand  and 
the medium-size four wheeled tiller 
called rot thai nang kkap. Large tractors 
are employed only w hen extensive areas 
of samruai field have to be prepared 
before sowing. T h e  smaller devices, by 
contrast, can be utilized a t every stage 
of land p repara tion  and  even in  the 
puddled plots o f phgloei broadcast-sowing 
m ethod an d  transp lan ting  m ethod. A t 
any ' rate, as far as farm ing techniques 
are concerned, the  use o f m achinery in 
land  preparation  o f samruai fields greatly 
helps to shorten the period o f ploughing; 
a  tractor can  cultivate a  one ra i field 
in  ha lf an  hour, w hile buffalo ploughing 
takes a whole day o r approxim ately six 
hours working for the same area .325 
M oreover, trac to r an d  tiller ploughing 
enable the peasant farm ers to begin cul­
tivation earlier th an  the traditional buf­
falo ploughing. Farm ers relying on buf­
falo m ust w ait for the first monsoon 
rainfall to soften the solid surface of the
32) In Bang Chan a power tiller could plough 
5 to 10 rai per day [Hanks 1972: 126].
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clay soil, and so m ake ploughing possible. 
Power devices, however, need not de­
pend on unreliable rainfall, and  can be 
used to start land  p repara tion  a t any 
tim e [Amyot 1976: 117].
T he  land  p reparation  o f phgloei wet 
sowing field start w ith ploughing in  the 
puddled soil. In  this m ethod, because 
of flooding a t the beginning o f the rainy 
season, large tractors cannot be used, 
and  buffaloes or power tillers are used 
instead. From  plloughing through har­
rowing into levelling, the land  prepara­
tion o f the phgloei m ethod is the  same as 
th a t for transplanting  m ethod. The 
ploughing is done several times in the 
plots on w hich the w ater dep th  is kept 
approxim ately 3-4  niu (7.5-10 cm ).335 
This is followed by harrow ing twice or 
three times in  order to rem ove weeds and 
break down lum ps of clay, so as to obtain 
a  fine m ud three or four days before sow­
ing. O n  the day o f sowing, after w ater 
is drained off by  scooping baskets (chong 
long) or power pum ps, the plots are 
harrow ed until level. After this, the 
surface is finally smoothed w ith  a  log of 
1.5-2.0 m ‘ long and  some sm all ditches 
are m ade in  order to facilitate drainage. 
T hree days before sowing, seeds are 
soaked overnight in  w ater contained 
w ithin an  earthen ja r  (ong) and  are then 
transferred to a woven bam boo basket 
(krabung) or roud  bam boo crate (kkeng) 
covered w ith straw , an d  kept in  a cool
33) Since the deeper water restrains weeds from
growing, cross-ploughing is often omitted in 
plots with water of more than 5 niu (12.5 
cm) deep.
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place for two days. A fter being sprinkled 
with w ater twice a  day, the seeds sprout 
with a prim ary  roo t o f about one centi­
metre and are  then  ready  for broadcast- 
sowing. T h e  germ inated  seeds carried in 
a krabung are  sown on the  prepared fine 
m ud w ith the sower moving carefully 
backwards. T h e  average ra te  of seeding 
is two thang, th e  same ra te  as under the 
samruai m ethod .315 As in the case of the 
nursery bed, th e  w ater level in the phgloei 
fields m ust be carefully controlled. In  
particular, for abo u t ten days im m ediately 
after sowing, the  w ater should be kept 
off the phgloei fields. W hen the w ater 
level rises because o f ra in , the  farmers 
must hasten to d ra in  ou t the water. 
After the p lan ts take root, the ir survival 
in flood w a te r is assured. Thus land 
preparation  o f  the phgloei m ethod is quite 
similar to th a t o f transp lan ting  the 
nursery bed. W ith  respect to w ater 
control the  phgloei fields m ay be well 
regulated w ith  relatively high dikes. 
Continuous efforts are  m ade to ensure 
drainage for a  certa in  period after 
sowing. Subsequently, however, the  
plots are  left alone to be exposed to the 
encroaching inundation  from August 
onward.
T he samruai an d  phgloei are  the .typical 
broadcast-sowing m ethods in A yutthaya 
village. B ut there  can  be seen, though 
w ithin a  very  lim ited  area, another 
m ethod called piakniao w hich is a  hybrid
34) In other countries the rate of seeding in 
wetland sowing is normally higher than in 
dryland sowing; 112 kg/ha in Bangladesh 
and 150 kg/ha in the Philippines are reported 
[Grist 1975: 141-143].
of the two.355 In  a  large plo t w here 
there are high and  dry  portions existing 
together with a swam py portion, p lough­
ing and  harrow ing bu t no t w ater controls 
are  possible. So after rough-ploughing 
and cross-ploughing are done as in  the 
case w ith the samruai m ethod, ungerm i­
nated seeds being sown an d  carefully 
covered under the soil by harrow ing. 
T he piakniao m ethod is no t necessarily 
applied to fixed plots in  every year, 
because the condition o f pudd led  areas 
changes from year to year, due  to unstable 
precipitation a t the beginning o f  the 
rainy season.
After-cultivaiion After sowing, though 
the w ater m ay be regulated  in  the 
phgloei plots for several days, the typical 
broadcast-sown field is left basically as 
it is apart from some weeding. D uring  
the ploughing and  harrow ing, some 
weeds are tu rned  over an d  left to ro t, 
while others are  rem oved m anually . 
After sowing, certain  kinds o f  shrub 
emerge to accom pany the  grow ing rice, 
i.e. seng (genus Corchorus), sano (Sesbania) ,  
phak bung (Ipomoea), kokhuadaeng (Cyperus 
tegetiformis) and kok samriam (Cyperus 
digitatus)  .36) R em oval o f  those weeds 
and  grasses is carried ou t a  few weeks 
after sowing w hen the p lants have rooted 
strongly. Peasant farm ers pull ou t and
35) For the piakniao method practised in Sing- 
buri province, see [Tanabe 1979: 6], Apart 
from these methods, Wongsanupraphat refers 
to a peculiar method of broadcast-sowing 
called na nam sai, in which germinated seeds 
are -sown in the extremely deep flooded 
plots [Wongsanupraphat 1941: 299-300],
36) Although weeding of phak bung is difficult, it 
is perhaps one of the most popular vegetables 
for Ayutthaya’s diet [Grist 1975: 280].
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remove them , and  a t the same tim e 
make careful observation of the young 
rice plants. I f  they discover sparsely 
growing and th in ly  p lan ted  portions of 
the plot, they transp lan t young plants 
from densely grow ing areas.375 Although 
hand weeding is still practised from a few 
weeks after sowing up  to mid-August, 
herbicides in troduced  abou t 1970, are 
now widely applied  in  both  broadcast- 
sowing and  transp lan ting  fields. In  1975, 
herbicides w ere used by 36 households or 
82 per cent o f the 44 operating households 
of the village. Peasant farmers can 
purchase herbicides from  the  Ban Phaen 
A gricultural C o-operative (sahakgn kan- 
kaset ban phaen) o r from  grocers a t Ban 
Phaen, and  can  easily apply them  to 
the fields w ith a  sprayer. Application 
of herbicides is norm ally  m ade im m edi­
ately after the young plants take root 
in July , and seems to lighten the task o f 
hand-weeding to a  certain  degree. In  
addition to herbicides, pesticides have 
recently come in to  com m on use in the 
broadcast-sowing fields. Especially pop­
u lar are pesticides to  control land crabs 
(pu na) w hich inflict serious dam age on 
young plants [G rist 1975: 335-336].387 Al­
though farmers cultivating transplanting 
fields are fam iliar w ith  the application 
o f fertilizers, the use o f  fertilizer has not 
been observed in  e ither samruai or phg-
37) In Bang Chan’s transplanted field, such 
proper replacement of young seedlings are 
is practised [Kamol 1955: 102].
38) Rats (nit na) are another terrible pest prevail­
ing in the Tontan field. The damage caused
by rats has been increasing in recent years, 
though some ' are caught for food. See 
Amyot’s survey in other parts of Ayutthaya
province [Amyot 1976: 123].
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loei broadcast-sowing fields. As widely 
seen in the Chao P hraya delta, applica­
tion of fertilizers is in fact impossible 
in broadcast-sowing fields subject to deep 
flooding. T he recent w idespread use of 
industrial outputs such as herbicides and  
pesticides very probably began in  1970 
or 1971, together w ith the in troduction 
o f im proved p lan t varieties for early 
season cultivation. Aside from those 
tasks m entioned above, no after-cultiva­
tion can be done until harvesting tim e 
w hen the flood w ater subsides in  early 
Decem ber.
Harvesting By harvesting tim e, in  
Decem ber, Jan u a ry  and  early  February , 
m ost o f  the rice stalks exhibit lodging 
[G rist 1975: 160]. In  the  1974-75 crop­
ping season, harvesting continued from 
5 D ecem ber up  to early  February. 
A lthough the sluice a t the  m outh  o f the 
KhanomChin canal is usually opened to 
facilitate drainage o f the T o n tan  field, 
w ater still rem ains in  m any plots until 
the end o f Decem ber. T hus, some 
early varieties o f non-floating rice, or 
so-called khao kiao kan nam, w hich ripen 
in  D ecem ber m ust be harvested in  the 
w ater, using boats for hauling  harvested 
stalks. T his is subsequently followed by 
harvesting of m edium -term  an d  late 
varieties o f floating rice o r khao khun 
nam in the almost dry  fields. T he  stalks 
are cut off a t  an extrem ely h igh point 
abou t one sgk (50 cm) from  the ea r in a 
scooping m otion w ith a  deep curved sickle
39) The deep curved sickle used in the delta is 
quite different from the Lannathai sickle 
found in the northern intermontane basins 
[Watabe 1964 : 37; Tanabe 1976: 722-723].
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peculiar to the delta  a rea .395 I t  is said th a t 
such short stalks can easily be carried  on 
a pole (khan lao). In  floating varieties w ith 
a strongly pronounced shattering  habit, 
even a  light touch w ith  the ground will 
cause the  grains to  fall. As far as the 
harvesting technique is concerned, there 
is no basic difference between the sam­
ruai and  phgloei m ethods.
In  the course o f broadcast-sow ing 
cultivation, the peak labour requirem ent 
is in harvesting, w hich has to be 
done rapidly w ith in  a  lim ited period. 
This is in  contrast to the transp lan ting  
m ethod, where there  is another labour 
peak a t transplanting  tim e. In  order 
to m eet the intensive labour dem and 
in the harvesting o f  a relatively large 
area, m any households m ust depend 
on labour exchange o r ao raeng, and  
on h ired  labour, to supplem ent the 
domestic labour supply. A lthough the 
traditional reciprocal labour exchange 
was. widely practised in th e  past, it  seems 
to have alm ost disappeared, an d  a t a 
ra th er earlier period th an  elsewhere in  
the delta, having been mostly replaced 
by h ired  labour in  the  la te  1950s.405 In  
the village, harvesting by h ired  labour 
from outside has also been popu lar for 
m any decades. U n til the late 1960s, most 
hired labourers w ere peasants from  the 
N orth East region or khon isan who m oved 
in successive waves to ob ta in  tem porary  
harvesting em ploym ent in  the  villages 
of the- delta region. A fter the  late 
1960s, hired labourers from  som e pro-
40) For traditional labour exchagc practised in 
Bang Chan, sec [Kamol 1955: 111—114],
vinces of the central region replaced 
labourers from elsewhere, some of them  
arriving even in the mid-1960s.415 
H ired labourers of this k ind work a t h a r­
vesting the T ontan  field, after they 
have finished harvesting in their own 
villages, and stay a t a  tem porary  field 
h a t (kratgp). Harvesting work is done not 
by tim e work based on a  daily wage 
paym ent bu t by piece-work for the area 
to be harvested, the ra te  being norm ally 
contracted w ith the head o f the h ired 
labourers. In  1975, the ra te  o f wage 
varied from 15 to 20 b ah t p er ngan (0.25 
rai), or equivalent to 60 an d  80 b a h t 
per rai respectively, and  skilled peasants 
can norm ally harvest two ngan in  a day.
Drying and Bundling T h e  harvested 
stalks o f broadcast-sown paddy are  
usually left on the ground to d ry  out in the 
sun for two or three days. W here the 
ground is still wet, the stalks are  carefully 
laid  on the lodged stubs to dry. In  the 
case of khao kiao kan nam harvested in  the 
water, the cut stalks have to  be hauled 
by boat to dry  ground in  the farm  com­
pound. Harvested and  dried in  the sun, 
paddy stalks are  bundled  w ith dried  
leaves of kha (Imperata arundinacea) in  the 
plot w here stalks are left to  dry. Bundl­
ing work (hep khao) is usually done by 
the domestic labour o f the  operating 
household, bu t a  few households use hired 
labour a t the  rate  of 30 to 40 b ah t per 
100 bundles.
41) These provinces are Singburi and Chainat in 
the upper delta, Saraburi, Lopburi and Fra- 
Chinburi in the eastern marginal area of the 
delta, and Nakhon Sawan, PhiChit and Phit- 
saniilok further to the north.
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Hauling T h e  bundled sheaves are 
set over carrying poles (khan lao) and  
brought out by m ale farmers from the 
plots to the roadside, and  then taken 
to the threshing floor by traditional 
buffalo cart (Ip luan) or by farm  m achines 
such as a  small cart a ttached  to a power 
tiller. H auling work is basically done 
by the farm er and  his fam ily using their 
own vehicle, b u t some households depend 
on hired vehicles.
Preparation o f  Threshing Floor As the 
entire labour force o f the household 
is continuously involved in  a series o f 
tasks after harvesting starts, the prepara­
tion o f a  threshing floor (lan m at) should 
be com pleted before harvesting. A  piece 
o f ground which has been selected for 
use as a  threshing floor is m ade clean 
and  soaked w ith  w ater for a  n igh t to 
soften its surface. I t  is then tram pled 
over by buffaloes for two hours or run  
over by power tiller, and levelled using 
a hoe (chpp thak) and  wooden scraper 
(khatha) to sm ooth the surface. Subse­
quently the floor is left to dry  un til the  
evening w hen it is again soaked w ith water. 
Finally, after repeating  this process for two 
or three days, buffalo m anure is m ixed 
w ith w ater and  spread on the floor to 
fill up the surface completely. T hus a 
piece of ground which m ay be rugged 
or cracked can be im proved and  m ade 
suitable for threshing.
Threshing T he  sheaves are loosened 
and  spread around  in  a  large circle on 
the threshing floor using a  straw  hook 
(khan chai). T his work is called tok khao. 
In  the trad itional m ethod, a  pole is
usually set in the centre of the floor 
to which several buffaloes are tied and 
threshing is done by  the tram pling  of 
these anim als over the  sheaves. In  
form er days, exchange of buffaloes (khe 
raeng khwai) for threshing was custom arily 
perform ed in the same way as labour 
exchange in  harvesting, b u t it has now 
almost disappeared. A t present in  place 
of buffalo threshing, ren ted  power tillers 
are increasingly used to ru n  over the 
stalks and  thresh out the  grain. In  1975 
abou t h a lf  o f the  operating  households 
used a h ired power tiller for threshing and  
its ren ta l fee was 30 b ah t per 100 bundles. 
W hile the tiller or buffaloes work over 
them , the stalks a re  raised and  tu rned  
over by using a  straw  hook, un til the 
threshing is com pleted. T he grains 
finally are gathered up' using a wooden 
scraper.
Winnowing A fter threshing is com­
pleted, a winnowing m achine (khruang 
si fa t) ,  ru n  either by h an d  or power, is 
used to separate the  chaff from the 
grain. W innow ing w ork is done a t the 
threshing floor usually by  the mem bers o f 
the household. A fter the chaff and  other 
undesirable parts have been rem oved, the 
w ork is finally done and  the grain  is stored 
ip  granary, or p repared  for m arketing.
T h e  above description o f the farm ing 
cycle shows th a t the broadcast-sowing 
m ethod is strongly dependent on the exist­
ing physical environm ent o f w hich rainfall 
and inundation  are  the most decisive 
factors. A pplication o f the broadcast- 
sowing m ethod together w ith  suitable 
selection of indigenous varieties has been
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the only feasible way to overcome 
uncertain ty  o f weather a t the beginning 
of cultivation and prolonged flooding 
to a considerable depth . In  particu lar 
adoption o f khao khun nam w hich has a 
growth h ab it astonishingly well adapted 
to deep flooding, has enabled the peasant 
farmers to operate rice agriculture in such 
a difficult environm ent. C om pared w ith 
the transplanting  m ethod, the broadcast- 
sowing m ethod is relatively less labour 
intensive, especially in  the first h a lf  o f 
growing p e rio d : from land  p repara tion  to 
after-cultivation. In  addition, co­
operation am ong peasant farm ers in  the 
course of farm ing operations seems to 
have been ra th er scarce except for 
labour exchange and the exchange of 
buffaloes. T he intensive labour require­
m ent comes only in  the harvesting period. 
As the  traditional labour exchange 
arrangem ent has alm ost disappeared, 
hired labour is the only external resource 
of 'labour supply used to supplem ent the 
domestic labour force. T he broadcast- 
sowing culture in  A yutthaya today could 
not survive w ithout such h ired  labour 
coming from the outer region o f the 
delta. D uring the past ten years m uch 
of the labour has become m echanized 
w ith tractors and  power tillers. A t the 
same tim e, in troduction  o f the early 
season cultivation has caused a  growing 
dependence on  industrial inputs.
3. T ra n s p la n t in g  C u lt iv a tio n  in  
th e  E a r ly  S easo n  
Early season cultivation of transplanted  
rice was first introduced in the  T o n tan
field in 1970, following the steady pro­
gress o f w ater control in  the W est Bank 
tracts southwards from the P hraya Banlu 
canal. In  the T on tan  field, however, 
it has not expanded so rapidly, and  in  
1975 was practised on only 117.25 rai 
o r about 10 per cent o f the total operated 
a rea , by 14 households. As far as trans­
p lan ting  technology is concerned, it has 
been widely practised using native var­
ieties in the area wherever feeding w ater 
is available a t the beginning o f the culti­
vation. But in the case of A yutthaya 
village peasant farm ers have not been 
fam iliar with transplanting cultivation of 
m ain  season rice to any degree since the 
pioneering stage m any years ago. They 
have been broadcast-sowing cultivators in 
the deep inundating area for a  century, 
though acquiring a sufficient knowledge 
o f the transplanting m ethod from neigh­
bours along the N(?i river and  the 
Phraya  Banlu canal. For the broad­
cast-sowing cultivators the land  nat­
urally  watered a t the beginning o f the 
rainy  season has been simply used as wet- 
sowing phgloei field w ithout any im prove­
m ent to the plots. U nder such circum ­
stances, transplanting technology o f  the 
newly developed varieties was introduced, 
accom panied by the necessary industrial 
inputs for cultivation. T he non-photo­
sensitive varieties for transplanting  seem 
to provide a distinctive cropping pattern , 
w hich begins at the end o f the dry  season 
an d  lasts up  to August. T h is ' is the 
early season cultivation recently de­
veloped in the plots close to the canal.
Varieties In  -the transplanted plots
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close to the canal, non-glutinous varieties 
RD1 or C4-63, developed as non-photo­
sensitive varieties, a re  used for early 
season cultivation. T he  RD1 is one o f 
the im proved varieties released by the 
Rice D epartm ent of the T hai govern­
m ent in 1969, while C4-63 was developed 
in  the College of A griculture, University 
o f the Phillipines, in  1968 and  subse­
quently becam e popular in m any South­
east Asian countries.425 Both varieties 
have a  quite  short m atu ra tion  period of 
abou t 120 days. These varieties differ 
from  the indigenous ones in  th a t the 
p lan t heights are very m uch lower, being 
only 90-100 cm, and  a re  locally called 
low rice or khao tia. T he  yield per rai 
is considerably higher th an  those of 
indigenous varieties and usually attains 
40 to 50 thang. However, cultivation 
o f these varieties norm ally requires 
strict w ater control in  each plot and  the 
application o f chem ical fertilizer, herbi­
cides and  pesticides, as well as trans­
p lanting  o f seedlings, a re  essential.
Land Preparation In  contrast to broad- 
cast-sown plots, transplanted  plots m ust 
be surrounded by well m aintained dikes 
about 30 cm in  height to conserve and  
control the water. Before land  prepara­
tion  begins the p lot is w atered by  rahat 
or a  power pum p installed on the bank 
of the  KhanomChin canal. Subsequently 
the p lo t is covered w ith  w ater for two or 
three days, after w hich ploughing is 
carried out using buffaloes or power
42) RD5 released in 1973 is said to be more
suitable for deep inundation, but it had not 
yet been adopted in 1975.
tillers. R ough-ploughing and  cross- 
ploughing are repeated an d  finally h ar­
rowing is done to break down lum ps of 
clay and  remove weeds, followed by 
levelling the fine m ud im m ediately before 
transplanting. T he  w ater depth  should 
then be kept a t 4 niu (10 cm) for trans­
planting.
Nursery Bed T he  land  chosen as a 
nursery bed (plaeng kla) is usually close 
to the canal from  w hich feeding w ater 
can be lifted. L and  p repara tion  of the 
nursery bed begins earlier th an  in  the 
m ain  plots, and  is carried  ou t in  the 
same way. A fter levelling is com pleted 
some shallow ditches are  scratched out 
on the surface for irrigation  and  drainage 
as w ith the case of the phgloei field. The 
w ater is then  d rained  off from  the nurs­
ery bed. T he germ inated seeds, pre­
pared  in advance as in  the phgloei m ethod, 
are  carefully broadcast over the  bed. 
O n  average one thang (20 litres or 10 kg) 
o f seed is needed for one ra i o f the event­
ual transplanted area, equivalent to only 
a  h a lf  o f the ra te  o f sowing required  in  
the broadcast-sowing m ethod. U ntil the 
seedlings a tta in  a length o f 6 to 7 cm, or 
a week after sowing, the  nursery  bed m ust 
be kept wet, and  therefore strict w ater 
control is essential. T h e  soil o f the 
nursery bed is thereafter m ain tained  with 
appropriate moisture, using devices to 
w ater w hen the necessity arises un til the 
tim e of transplanting. Some 35 or 40 
days later, by w hich tim e the  seedlings 
are about 40 to 50 cm high, the 
w ater is completely dra ined  and  the 
seedlings are left for tw o days before
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uprooting.431 U ntil the tim e of uprooting 
and  transplanting  comes, every stage 
of the  farm ing operation is performed 
mostly by the domestic labour force.
Uprooting and Transplanting W hen the 
peasant farmers transplant seedlings 
between la te  April and m id-M ay, rainfall 
is still insufficient, and  there  is no alter­
native b u t to rely entirely on irrigation 
w ater lifted from the canal into the 
transplanting  plots. Rahat and power 
pum p m ust be fully a t work and  in ten­
sive labour is essential a t this stage. 
Bunches o f seedlings are  grasped and  
pulled ou t by the handful, roots being 
strongly smacked against the heel and  
washed in  w ater to rid  them  of m ud. 
Tw o or three handfuls of seedlings are 
arranged  into a  bundle, and the top 
of the leaves is cut off on an  arranging 
board  (paen wang khao kla) stuck into 
the nursery bed. Seedling bundles are 
then im m ediately hauled by carrying 
pole to the  m ain plots. Subsequently 
transp lan ting  (dam ha) takes place in  the 
m ain  p lo t in which the w ater dep th  
m ay be kept 4  to 5 niu (10 to 12.5 cm). 
A peasant farm er takes three or four seedl­
ings from  a  bunch held in  the left hand , 
and  inserts them  quickly into the m ud. 
A lthough the interval between stands 
m ay be kept about 25 cm, seedlings are 
p lan ted  a t random  w ithout any rule w ith 
the peasant farm er moving backwards. 
F or the  uprooting and  transplanting 
tasks peasant farmers depend prim arily
43) Some nursery beds, however, are inevitably 
flooded, because of the volum of water 
delivered to the main plots.
upon hired labour. By contrast with 
harvesting in broadcast-sown fields, hired 
hands are mostly supplied from inside 
the village, and  outsiders are seldom 
seen in  these operations. H ired  labour­
ers are no t paid  on a  daily basis bu t enter 
contracts to render labour on a piece­
w ork basis called Zhang mao. U prooting 
pays a t the ra te  o f 20 b ah t per 100 
bundles; it is possible to do 200 bundles 
per day. T ransp lan ting  pays 20 bah t 
per ngan (0.25 rai) an d  2 ngan can  be done 
in  a  day. In  uprooting and  transp lan t­
ing tasks, there are  even cases where the 
owning household contributes no labour 
and  contracted  h ired  labour has thus 
taken a  new im portantce.
After cultivation After transplanting, 
the rainfall p a tte rn  in  M ay is norm ally 
still uncertain , so th a t w ater control is a 
m atter o f very grave concern to the 
peasant farm ers. U ntil the  new plants 
take roots the w ater should be retained 
a t  a  dep th  of abou t 5 niu (12.5 cm) for 
a week or ten days to control the growth 
o f weeds.441 Power devices continuously 
lift w ater in to  the plots in  order to keep 
them  wet up to the tillering stage. There­
after, from  Ju n e  onwards, rainfall and 
inundation  m ay provide sufficient water. 
T hus in  the  transp lan ted  fields, irriga­
tion devices m ust be appropriately  worked 
from  the land  prepara tion  in  the  dry  sea­
son up  to the tillering stage in Ju n e  and 
Ju ly  w hen the m onsoon rainfall becomes 
stabilized.
44) Another purpose of such water regulation is
to help water absorption of the young seed­
lings [Matsuo 1961: 165]..
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T he application of chem ical fertilizers is 
widely seen and  is regarded as necessary 
and effective for the successful cultivation 
o f im proved varieties. In  m any cases 
about 15 to 27 kg per ra i o f am m onium  
phosphate (18-22-0) is applied at 
tillering stage, 7 to 10 days after trans­
p lanting .451 In  five households split 
application of fertilizer is practised at 
tillering, and  a t the time of panicle for­
m ation. In  recent years herbicides and 
pesticides have also come into wide­
spread use and  their application to the 
fields is m uch the same as in  the broad­
cast-sown fields.
Harvesting and Other Operations In  the 
transplanted fields w hen the paddy has 
been fully ripened the w ater is drained 
as m uch as possible for convenience 
of harvesting. Com plete drainage is 
sometimes impossible, because in August 
the w ater level in  the adjacent area is 
already rising. As the im proved varieties 
have short stalks, w hen the paddy is 
cu t a t one spk (50 cm) from  the ear, 
about 40 to 50 cm o f stubs are left on 
the  ground. T he required  labour 
force is largely supplied from within 
the village, as in the  case in uprooting 
and  transplanting. T h e  piecework wage 
for harvesting in A ugust is about 15 
b ah t p er ngan, which is som ewhat lower 
th an  in  broadcast-sown fields in the dry 
season. T his is because during the season, 
hired hands who have finished their own 
work in  the broadcast-sown fields, are 
easier to obtain  w ithin the village.
A fter harvesting all necessary opera­
tions are  carried in  the same way as in 
the m ain  season cultivation. T he trans­
planting  cultivation m ay be finished a t the 
latest by the beginning of Septem ber, and  
thereafter no m ore crops are p lanted 
under the increasing w ater depth , until 
the next dry  season.461 W ith  the im proved 
varieties, the early season cultivation 
is thus designed to be completely 
finished w ith in  the first h a lf  o f the rainy 
season. T h e  p lo t for transp lan ting  cul­
tivation is entirely devoted to such newly 
in troduced  rice growing, and  therefore 
it is no t associated w ith the traditional 
cropping pattern , the only exception 
being the case o f double cropping. For 
most peasant farmers, the early season 
cultivation is practised as a  substitute 
for trad itional cultivation. A lthough the 
transp lan ting  m ethod certainly provides 
h igher yields, the application of the 
m ethod involves a heavier labour require­
m ent and  g reater use o f industrial inputs 
throughout the  process o f cultivation. 
I t  m ay be assum ed th a t the  w ider applica­
tion  o f  the transp lan ting  technology, 
though ra th e r limited a t present, will 
come w ith fu rther im provem ent in  w ater 
control. T his will considerably affect the 
socio-economic condition o f  the village.
45) One bag containing 40 kg cost 215-250 baht 
in 1975.
46) It should, however, be noticed that some 
peasant farmers can harvest another small 
quantity of ratoon paddy {khao luk rang) in 
the same plots. After the first harvesting, 
the ratoon crop grows up among the remain­
ing stubble and ripens under the relatively 
favourable water conditions in higher plots 
close to the natural levees. About 40 
or 45 days after the first harvesting, the 
remaining stubble give a ratoon yield one- 
seventh to one-fifth that of the first crop.
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4. Fanning Equipment
T he trad itional fanning implements 
used in the  village have not changed 
for m any decades since the earliest pion­
eering age. M ost o f  the items are 
quite sim ilar to those which have been 
commonly used throughout the Chao 
Phraya delta  region for m any centuries. 
I t  is unlikely th a t any modification or 
change has been m ade to any of these 
implements. T hroughout the  history of 
the village, farm ing tools have not been 
im proved o r radically  changed, except 
for the recent in troduction o f power 
devices. Therefore, the farm ing technol­
ogy depending on such traditional im ple­
ments has continuously survived until 
recent years.
Farm ing technology consists essentially 
o f land  p reparation  by a wooden plough 
w ith  an  iron  blade draw n by a w ater 
buffalo and  various operations w hich 
involve m uch m anual labour w ith ra th er 
simple tools.475 T ab le  4  shows the essen­
tial items o f farm ing equipm ent which 
are needed in  broadcast-sowing and trans­
planting cultivation and  which are mostly 
owned by farm  operating households. T he 
newly in troduced  and  expensive power
47) Ploughs drawn by two buffaloes are not used 
in the Tontan field. The typical plough (thai) 
consists of a rod (khan) and curved handle 
in which a ploughshare is embeded with an 
iron coulter. This type of plough is custom­
arily called thai hua mu (pig’s head plough), 
because the ploughshare is designed like a 
pig’s head. It seems to be much influenced 
by the Indian plough, and is different from 
the triangular type of plough which is 
popular in the intermontane basins of 
northern Thailand [Hopfen 1960: 53-54; 
Watabe 1967: 65; Tanabe 1976: 717-718].
devices are also shown in  the table. 
M ost o f the item s o f essential equipm ent 
listed here w ere possessed by five 
households surveyed, while the  prices 
are those given by one o f them  in 
1975. T he figures for prices in Bang 
C han, w hich is also located  in  the delta 
some twenty miles northeast o f Bangkok, 
are derived from  K am oPs survey in  1948 
[K am ol 1955: 95-96]. T he  possession 
o f  a  complete set o f  these tools is not 
absolutely essential for cultivating the 
land. M any young households cannot 
afford to purchase expensive equipm ent 
such as w innow ing m achines, and hauling 
facilities. But they can  m ake use of them  
by borrowing from  relatives and neigh­
bours, and  m ight expect eventually to get 
them  in the future. Especially among 
relatives, even pow er devices are subject 
to free renting. In  addition to trad i­
tional tools, sprayers for herbicides appli­
cation and pow er devices have begun 
to be prevalent since early 1970s. In  
particu lar, the  pow er rahat or power 
pum p is essential to  operate transplanting 
early season cultivation.
M ost trad itional tools are m ade of 
wood or bam boo, though some o f them  
are m ade from  m etal. M any kinds of 
relatively sim ple tool are  m ade in the 
village by peasants themselves, bu t m etal 
goods are alm ost all purchased a t the 
m arketplace in  the d istric t town o f Ban 
Phaen. I t  is said th a t un til twenty 
years ago some kinds o f  m etal goods used 
to be bought from  pedlars and  traders 
plying along the K hanom fihin canal. 
F or example, knives b rough t by traders
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T able  4 Farming Equipment in Ayutthaya Village (1975)
I. Traditional equipment arranged by farming operation
Name of tool (in Thai) Mainmaterial* Supply**
Price
Ayutthaya Bang Chan*** 
1975 1948
1) Land preparation
Plough (khan thai) m, w t 150 80
Yoke including harness (takhok) w V 0 12
Harrow (khrat) w, b V, t 50 30
Hoe (chop thak) m, w t 20 14
Iron rake (khrat) m, w t 20 5
Siamese spade (siam) m, w t 8 3
Soil-carrying basket (bung ki) b V , t 6
2) Water control
Water scooping basket (chong long) b, w V 0
3) Sowing
Carrying basket (krabung) b V 0 15
Earthen jar (ong) e t.p 150
4) Transplanting
Seedling arranging boad (paeng wang khao kla) w V 0
5) After-cultivation
Field knife ( m i t ) m } w t 20 19
Big curved knife with long handle (liam) m, w t 20
6) Harvesting
Large sickle (khiao na muang) m t 26 24
Small sickle (khiao nok thung) m t 26
7) Hauling
Carrying pole (khan loo) b t 6
Buffalo cart (lg luan) m, w 1,200
Boat (rue phae or riia mat) w t 1,150 386— 1,400
8) Threshing
Straw hook (khan chat) m, w t 20 21
Bamboo rake (khlat mu sua) b, w V 0
Wooden scraper (khatha) w V 0
9) Winnowing
Bamboo winnow (kradong) b V 0
Winnowing machine (khriiang si fa t) m, w t 700 498
Woven bamboo mat (ramphaen) b . t 25
Bamboo broom (maikwat tgk) b V 0
Coconut broom (maikwat kam maphrao) W V 0
10) Storing and measuring
Woven bamboo basket for storing seeds (phgm) b V 0
Measuring bin (thang tuang khao) in, w t 60
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II. Newly introduced equipment
Name of device (in Thai) Range of price in 1975
Four wheeled power tiller (rot thai nang khap) 34,500— 45,000
Two wheeled power tiller (rot thai mu) 4,500—  6,500
Power rahat (rahat tit khruang) 3,750—  4,200
Power pump (the sup nam) 5,700—  6,200
Sprayer (khruang chit ya) 80—  350
* m: metal; w: wood; b: bamboo; e: earthenware
** t : town=Ban Phaen; p: peddlers; v: village
*** from Kamol Odd Janlekha. 1955. A Study of the Economy of a Rice Growing Village in Central Thailand. 
Bangkok: The Ministry of Agriculture, 95-96.
from NakhQn L uang  in  A yutthaya prov­
ince w ere once famous for their quality  
am ong th e  peasants th roughout the 
delta region. However, those traders 
supplying specific equipm ent have almost 
disappeared with a few exceptions such 
as suppliers o f earthenw ares from  Pakkret 
further dow nstream  of the Chao P hraya 
m ain  channel.485 T he decline o f such 
trade has apparen tly  been caused by the 
rap id  developm ent o f retail shops in 
Ban P haen  to which transport facilities 
have m uch  been improved in  recent 
years. Be th a t as it  m ay, although the 
supply o f  m etal goods and o ther indus­
tria l products em anates entirely from  the 
m arketplace o f the town, the  villagers 
are still considerably self-sufficient in 
w ooden an d  bam boo tools.
T he trad itional items o f equipm ent 
are, in  general, no t very expensive. 
A lthough prices in  1975 have certainly 
risen com pared w ith Bang C han twenty- 
seven years ago, the peasant farm ers can 
still afford to buy most o f them . Among
48) A  good example of such traditional trade 
in Northeast Thailand is given by Anuman 
[Anuman 1965: 135].
these items hauling  devices and  winnow­
ing machines have usually been high- 
priced equipm ent. By contrast w ith the 
in term ontane basins, the boat has been 
an  inevitable hauling  and  transport 
facility in the flat delta, even though 
road  traffic has recently im proved to a 
certain  degree. Every household has to 
possess a t least one boat no t only for 
cultivation b u t also for non-agricultural 
purposes and  to m ain tain  daily  life in 
an  aquatic  environm ent. As the usage 
o f boats has developed, a t least seven 
different types o f  boa t can  be distin­
guished in the village. O n  the o ther 
hand , the buffalo ca rt o r lg luart pulled 
by  a w ater buffalo is peculiar to the 
deep flooding area w here road traffic 
has not yet developed.493 I t  was still 
m ade in  the village by a  few peasants 
and  sold to others un til a  few years ago. 
M ost operating households possess one
49) This unsophisticated vehicle must be a 
variant of traditional sled (/San) which 
could be easily driven on the lodging stubble 
to haul the harvests from broadcasted fields. 
.The kwian pulled by either water buffaloes 
or oxen, which is popular elsewhere in the 
country is seldom seen in the deep flooding 
areas.
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Table 5 Ownership of Expensive Devices and Draught Animals by Land Tenure Category (1974— 5)
Land tenure 
category
Number of 
households
m
Land preparation Irrigation Hauling
Buffalo
Four
wheeled
tiller
Two
wheeled
tiller
Rahat Pump Buffalocart Boat*
Landlord 2 ( 3) 2
Landlord- operator 6 ( 9) 8 1 4 12 (3)
Owner-operator 7 ( 11) 13 1 1 1 2 7 21 (2)
Part-owner 13 ( 19) 26 1 2 1 5 12 37 (6)
Tenant 18 ( 27) 23 2 6 39 (4)
Rural labourer 21 ( 31) • 3 30
Total 67 (100) 73 2 3 4 8 29 141(15)
* The figure in parenthesis indicates the number of boat with engine attached.
of these carts for hauling  harvests in  the 
T ontan  field, though in  recent years 
some peasants have begun to h ire  a  cart 
a ttached  to a  power tiller for this purpose. 
T he  w innowing m achine, together w ith 
the m anually  operated rahat, is one o f 
the popular farm ing m achines w hich has 
been in  favour am ong peasants in this 
delta since relatively early days.S0) 
Before the in troduction of the hand- 
winnowing m achine in  the early 1950s, 
the peasant farm er w ould toss his paddy 
using a  wooden spatula, so th a t cleaned 
grain  fell on the m at and  husk and  
chaff were carried aw ay by the  wind. 
T he grains placed on a  woven bam boo 
winnow (kradong) were again shaken and  
tossed m any times to be cleaned. This 
simple winnowing m ethod has almost 
disappeared in  line w ith the increasingly 
widespread use o f winnowing machines 
in  the late 1960s. Today, hand-w inno­
wing machines, also powerdriven ones
50) The hand or foot driven rahat, which was • 
commonly used in transplanted fields before 
the introduction of power driven ones, was 
not found in the village.
are  sold in  the m arketplace a t Ban 
Phaen.
As indicated  in  the previous sections, 
the trad itional farm ing technology is 
rapidly  changing through the recent 
m echanization o f farm ing tools, and  the 
im provem ent o f w ater conditions. 
T ab le  5 shows the possession o f these 
power devices, d raugh t anim als and  haul­
ing devices by land  tenure category. 
Buffalo cart and  boat, the traditional 
hau ling  and  transport facilities, are po­
ssessed by most o f households, even 
though they are  relatively expensive. I t  
should be noted in particu lar, th a t on 
average tw o boats are  possessed by a  
household regardless o f land  tenure status. 
By contrast, expensive pow er tillers and 
irrigation  devices had  been purchased in 
recent years by owner-operators and  part- 
owners who have a  com paratively larger 
operated  area. A t present, these well-to- 
do households are  the only ones wealthy 
enough to possess the new devices 
needed to operate successfully both 
broadcast-sown and  transplanted  plots.
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As a result o f  the strong tendency 
towards farm  m echanization, the w ater 
buffalo w hich has been a  typical d raugh t 
anim al in the delta, will shortly disap­
pear. Even though buffaloes were still 
owned by every farm  operating house­
hold in 1975, they are  apparently  being 
replaced by the h ired  trac to r and power 
tiller both in  land  preparation  and  
threshing. Some w ater buffaloes are no 
longer employed and  are  kept only 
because the peasant farmers dislike the 
slaughtering of these animals. I t  can  
be considered th a t the traditional plough 
agriculture, w hich in  the past has relied 
on w ater buffaloes and  simple equip­
m ent, now faces a  rap id  change. As 
far as farm ing tools are concerned, 
this change is b rough t abou t by the 
introduction o f pow er devices in land 
preparation  and irrigation, the two 
m ost crucial steps in  the rice-growing 
operation.
5. Knowledge and Decision
In  A yutthaya village, farm ing techno­
logy seems highly dependent on natu re  
and  on the physical environment," w hich 
exert a  deep influence on success o f pro­
duction. A yutthaya’s technology shows 
a far greater dependence on the physical 
environm ent th an  the technology of 
the interm dntane basins, especially as 
regards the  trad itional broadcast-sowing 
culture. However, th roughout the  course 
o f farm ing operations the peasant 
farmers in  striving towards success in 
cultivation m ake careful decisions facing 
a range o f choices in the m idst of
considerable uncertain ty . T hroughout 
the farm ing process, it is necessary to 
m ake a num ber o f decisions based on 
em pirical knowledge. Necessary knowl­
edge of farm ing technology is basically 
acquired and accum ulated  individually 
by continuous partic ipation  in  farm ing 
from  childhood onwards. Children over 
abo u t t ^ i  years, o r even younger, 
contribute considerably to farm ing 
operations, helping adu lt workers. In  
particular, they usually jo in  in  weeding 
w ith their parents, and  some of the 
daily supervision o f buffaloes, including 
grazing, has been custom arily regarded 
as the children’s m ain  task [K am ol 
1955: 103], Thus, children can acquire 
sufficient knowledge, w orking and  play­
ing side by side w ith  their parents, by 
the  tim e they begin to cultivate their 
own plots as adults. As p rim ary  education 
hardly  touches upon farm ing technology, 
villagers’ knowledge o f  agriculture seems 
to be formed entirely  on the basis o f 
the ir own personal experience.
Inform ation about farm ing is infor­
m ally conveyed through daily  conversa­
tion  am ong peasant farm ers. In  p a r­
ticular, daily com m unications relevant 
to farm ing are extrem ely frequent 
am ong relatives, w ho live close to each 
other, often as independent households 
in  the paren t com pound. A lthough such 
inform ation is no t systematic, fragments 
in terpolated  in  th e  daily conversation 
a re  concerned w ith  a  w ide range o f 
farm ing m atters including the weather, 
w ater conditions,, growing conditions of 
the crop, pests, and  th e  price of paddy.
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This casual accum ulation of inform ation 
is the m ajor and  the most practical basis 
upon w hich farm ing decisions are made. 
A part from  inform ation gathered w ithin 
the village, every villager is able to 
obtain  inform ation easily from outside 
the village; they have easy access to the 
Ban Phaen m arketplace via both road  
and canal, and  radio has already come 
into common use. R ice traders (phgkha 
rapsii khao} come aboard rice cargo 
boats (rua krachaeng, riia thg) to buy  the 
harvest directly from peasant farmers, 
and transport rice for sale to  rice millers 
operating along the N<?i river a t Ban 
Phaen, Sikuk and  Chao Chet. These 
rice traders com ing from both inside 
and  outside the  village, provide infor­
m ation about rice m arketing to some 
extent. M ost peasant farmers have 
individually established m utual trust and  
friendship w ith such a rice trader over 
the years [Amyot 1976: 159-166], I t  
seems, however, th a t rice traders are 
ra th er less interested in  transferring 
detailed knowledge relevant to  farm ing 
technology to the  peasant farm ers.611
In  addition  to the inform al and individ­
ual acquisition o f inform ation, the  dis­
trict office to  some extent provides adm in­
istrative guidance to peasant farmers 
concerning agricultural technology. An 
agricultural officer o r kaset amphoe under*- 
takes the  task and  kamnan, or head  of 
tambon conveys his suggestion to the 
villagers in  the  adm inistrative un it o f
51) Sec Ammar’s excellent work for a relevant 
discussion of the role of middlemen in 
agricultural marketing [Ammar 1977: 11-15].
tambon. In  1975 a one-day course con­
cerning the control o f  rats was given 
according to the instructions indicated 
by the agricultural officer. In  general, 
however, official suggestions offered by 
the d istrict office as well as those of 
irrigation zone-m en have little pro­
nounced effect upon the peasants’ behav­
iou r in  farm ing.
A nother source o f inform ation for 
decision-m aking m ay be agricultural 
rituals.521 In  the course o f  farm ing oper­
ations the m ost significant rituals are 
those particu larly  concerned w ith the 
rice soul o r khwan khao w hich is also 
called mac phosop o r  R ice Goddess. 
Khwan khao is believed to be something 
like a  soul giving life to the rice, which 
transm igrates from the seed to the plant. 
I t  is always present w ithin the rice 
w hether in  field or granary . In  order 
to detain  it  safely in the rice, seed and 
p lan t m ust be carefully treated , so tha t 
a  series o f khwan khao rituals is per­
form ed throughout rice-growing.
T he  first cerem ony called rack na khwan 
is held  in  the p lo t where broadcast- 
sowing starts.531 Before sowing, a  san 
phiang ta is erected for the  guard ian  spirit 
o f the  plo t or thao thi (hao thung. T he san
52) As stressed by Ford and Moerman, technology 
is an analytic category that views behaviour 
as solutions to problems. In this sense, 
agricultural ritual is a patterned behaviour 
and indigenous idea to overcome the uncer­
tainty of rice cultivation [Ford 1942: 555- 
557; Moerman 1968: 26].
53) The first ploughing ritual or rath na com­
monly practised in other parts of the delta 
is not found in the village [Anuman 1965: 
136-137].
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phiang ta3 literally, eye level shrine, con­
sists o f a  roughly m ade bam boo a ltar 
attached  to  a  single w ooden pole and 
adjusted to the adu lt’s eye level (Figure 
8). After m aking an offering of joss 
sticks and  flowers to the spirit, a  handful 
seeds o f  khwan khao w hich have been 
reverently kept in  the g ranary  since the 
last harvesting, is m ixed w ith  the seeds 
in the basket. These seeds are a t first 
sown around the san phiang ta3 asking mac 
phosop o r khwan khao, for a  fruitful year’s 
harvest, and  subsequently broadcast- 
sowing starts in o ther parts.
T he second ritua l associated w ith 
khwan khao is called tham khwan khao or 
invocation o f khwan khao, w hich is per­
formed on the day o f the  full m oon o f 
the twelfth lu n ar m onth, i.e. on the 
day o f the Igi krathgng ceremony. Al­
though the ritua l is usually held on an  
auspicious day during the period of 
panicle form ation in  O ctober, in 
A yutthaya village it  takes place on the 
day o f one o f the  m ost popular ceremo­
nies in  N ovem ber, w hen heading has 
taken place. In  the afternoon o f the 
day, a  m agic pentacle figure m ade o f 
six bam boo strips called khaleo, fixed on 
a  bam boo pole w ith a  red  flag on its 
top, is set up  a t a  corner o f the culti­
vating plo t.54* Khaleo is apparen tly  a 
symbolic fence protecting khwan khao 
from evil spirits and  anim als. Offerings 
including some fruits, sweets, and  areca 
nuts (mak) are placed in  a  small bam boo
54) The magic pentacle iigure is called by differ­
ing names such as chaleo and thaleo according 
to the region [Anuman 1965: 154-155].
basket and  hung up  on the khaleo. Sub­
sequently peasant farmers chant an  
incantation  to invoke khwan khao, while 
sprinkling T h a i perfumes (namop) and 
powder on the plants, and  com bing the 
leaves w ith  a comb used for dressing 
the R ice Goddess. T his highly person­
ified ritua l is perform ed a t the crucial 
period o f rice-growing between panicle 
form ation and  heading, while praying to 
the khwan khao to b ring  am ple harvests.
T he th ird  ritu a l called rack khao, or 
beginning o f harvesting, takes place at 
the onset o f harvesting. W ith  ju s t a  few 
words to the spirit o f the  plot, no t to 
khwan khao, the  peasants harvest three 
bunches o f stalks, and  thereafter h ar­
vesting can proceed. W hen harvesting 
and  hauling  of stalks to the threshing 
floor have been almost com pleted 
the fourth  ritu a l o f rap khwan khao or 
inviting the khwan khao can be seen. 
W ith auspicious chanting the peasants 
make offerings to  khwan khao in  the 
harvested plot, including two kinds of 
sweets called khanom tom daeng and  
khanom tom khao, a  bunch  of namwa 
banana, a  boiled egg and  a  lum p o f 
boiled rice (khao pak mg). T hey then  
glean grain and  stalks left in  the harvest 
plot, and  pu t them  in  a  w hite garm ent. 
W hile chanting an  incantation  to invite 
khwan khao they m ake a straw  figure 
called tua khwan khao o r tua mac phosop 
from those panicles w ith  grain. This 
straw  figure o f  the R ice Goddess is 
dressed in  red, yellow and  green coloured 
clothes. T h e  khwan khao thus present in 
the straw  figure is conveyed* to a  corner
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of the threshing floor w ith other gleaned 
grain. These symbols o f khwan khao are 
set there together w ith  offerings similar 
to those left a t the ritua l place in the 
plot. After staying a t the threshing floor 
during threshing and  winnowing, the 
figure in w hich khwan khao resides is 
stored together w ith the cleaned new 
paddy in  the g ranary  until the next 
sowing. T h e  transm igration  of khwan khao 
is thus accom plished by this ritual.
I t  should be noted  th a t these four 
rituals are  all perform ed a t the crucial 
growing phases o f rice cultivation, 
nam ely: sowing, panicle form ation and 
heading, harvesting and  the end of 
farm ing operations. T he first and  th ird  
rituals are clearly associated w ith the 
spirit o f the  land , while the first, second 
and  fourth rituals a re  symbolic activities- 
representing khwan khao o r the life o f rice 
itself. T h e  unusual tim e and  space 
created by  these rituals seems to enable 
the peasant farm ers to confirm their 
confidence in  farm ing operations. I t  is 
significant th a t these agricultural rites in 
A yutthaya are  prim arily  performed by 
each household. T he symbolic behaviour 
in these rites is directed towards the 
land  spirit an d  khwan khao o f the individ­
ual farm . In  A yutthaya village few 
agricultural rituals are  collectively per­
formed either in  groups o r by the entire 
village com m unity .551 In  the interm on- 
tane basins a  series o f rituals associated 
w ith the lan d  spirit and  khwan khao can 
be widely seen in  a  qu ite  sim ilar way. 
In  addition  to those rituals individually 
performed in  each operating household,
some collective agricu ltural rites are 
perform ed; for exam ple the rite  o f the 
spirit o f irrigation  dam  (phi fax) involves 
all the m em bers o f the irrigation control 
group, and  some rain-m aking cer­
emonies are still practised [T anabe 1976: 
760-764]. Be th a t as it m ay, most o f 
the agricultural rituals w hich have sur­
vived in  A yutthaya village are  strongly 
suggestive o f individual family farming.
W ith the available resources, knowl­
edge and  inform ation, the peasant 
farmers m ust first a ttem p t to m ake some 
m ajor decisions before com m encing cul­
tivation a t the  beginning o f the farm ing 
year. T he  most im portan t o f  these are 
decisions abou t the  m ethod and  tim ing 
o f cultivation in  the plot, w hich m ay 
determ ine the agricultural cycle itself 
throughout the year. As already de­
scribed in the earlier section, selection of 
m ethod is alm ost com pletely dependent 
on topography and  w ater conditions, and 
is especially influenced by access to the 
canal for the transp lan ting  m ethod 
of early season cultivation. For the oper­
ation of transplanting m ethod, moreover, 
an  expensive device for irrigation, 
and  intensive in p u t o f h ired  labour, 
m ust bo th  be secured. U n d er present 
conditions o f w ater supply, the possibil­
ity o f  switching o f cropping to early 
season cultivation is thus restricted to a 
few well-to-do households who have
55) The only exception is a rain-making rite 
called hat nang maeo (parade of female cat) 
which fell into disuse about thirty years ago. 
For the hat nang maeo rite in central Thailand, 
see [Anuman 1972:- 57-68; Anuman 1954:
39-40; Demaine 1978: 50-51).
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preserved land  assets or who can rent 
in operating plots close to the canal. 
A lthough early season cultivation over­
comes the  problem  o f  w hen to start 
rice-growing in the m idst of environ­
m ental uncertainties, decisions about 
tim ing are  still crucial in bo th  broadcast- 
sowing m ethods. Even though peasant 
farmers start ploughing w henever a 
power device is available, the decisions 
concerning the tim ing o f  sowing are 
still o f crucial significance due to the 
instability of monsoon precipitation. 
After the d isappearance o f the rain- 
m aking rite  m any decades ago, the 
recent w ide-spread diffusion o f radio 
may enable every peasant to hear 
w eather forecasts. In  fact, however, 
w eather forecasts are no t entirely reli­
able, because o f the highly localized 
precipitation pa tte rn  a t the beginning 
of the rainy season.565
A nother m ajor decision has to be 
' m ade concerning the selection o f the seed 
variety to be sown on the plot con­
cerned. As shown in  the earlier section, 
the selection is m ade prim arily  depending 
on the w ater conditions o f the  plot. A t 
the same tim e, ap a rt from  adaptability  
to ecological conditions, the  m arket price 
for selling, and  the eating quality  for 
consum ption m ay also be im portan t
56) On the contrary, traditional almanacs and 
calendars arranged by lunar month are still 
regarded as fairly useful and reliable sources 
among peasant farmers. The older gener­
ations sometimes make use of old manuals 
to select auspicious days before commencing 
ritual'and farming operations. See Phonla- 
thep’s manual on rice-growing and its rituals 
[Phonlathep 1924: 22-30].
considerations in  the selection. Ayut- 
thaya’s farm ing has traditionally  been 
oriented towards m arkets, so th a t most 
peasant farmers dispose o f a  fair am ount 
o f their produce, reserving enough q u an ­
tity  for hom e consum ption. In  general, 
the broadcasting varieties used in  the 
village are not o f particu larly  high 
quality  in  the m arket. However, the 
villagers know well th a t in  order to 
secure stable yields under the deep 
flooding, they have no alternative bu t 
to select those varieties. O n  the o ther 
hand, the cooking an d  ea ting  quality  o f 
those broadcasting varieties is said to be 
fairly satisfactory for their daily con­
sum ption.575 Therefore, there  has tra ­
ditionally been a strong preference for 
indigenous broadcasting culture both for 
selling and  consum ption. U nder such 
variables concerning exchange and  use, 
decisions are m ade for seed selection 
which m ay determ ine the entire process 
o f  farm ing technology. A yutthaya’s 
peasants usually choose a t  least two suit­
able varieties am ong a  relatively narrow  
selection, even in  a  plot w hich seems to 
be homogeneous in  physical condition. 
T hus the decisions are  dom inated by 
consideration o f the  principle o f safety- 
first. A lthough the  decisions in m ethod 
and  seed selection are only a first step, 
villagers take g reat care to m inim ize
57) In the village, 34 households or 77 per cent 
of the 44 operating households consume their 
own home-grown rice. However, in some 
cases in Ayutthaya province, peasant farmers 
even dispose of their whole harvest, on the 
market, because the quality of the product 
of fheir the broadcasted fields is inferior for 
consumption [Amyot 1976: 160].
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risks a t every stage o f the farm ing opera­
tion.585
Com pared w ith  villages in  the inter- 
m ontane basins, w hich are  still charac­
terized by a backw ard, subsistence 
farming, A yutthaya village has been 
highly influenced by  m arket economy 
throughout its history.595 W hether broad­
cast-sowing or transp lan ting  culture, 
A yutthaya’s farm ing is deeply involved 
in  rice m arketing practices. T he trad i­
tional farm ing technology, particularly  
the broadcast-sowing culture, which 
represents th a t o f  subsistence economy 
in m aterial cu lture an d  decision-making, 
has survived under penetration  o f m arket 
economy w ithout any  rem arkable changes 
up  to the present. T he  recent in troduc­
tion of early season cultivation accom­
panied by heavy requirem ent of capital 
and labour has increasingly affected the 
traditional technology. Nevertheless, a  
series o f  technological decisions o f  the 
peasant farm ers keeps alive a  strong 
tendency to revert to  a peasant economy. 
The broadcast-sowing culture w hich is 
quite rationally ad ap ted  to  the na tu ra l 
environment, m ay well continue to exist 
as the m ajor source o f  the  peasant 
economy, unless the present w ater 
conditions are drastically  improved.
58) The peasant’s principle of minimizing risks 
has been observed in other areas of Thailand 
[Moerman 1968: 68-69; Hanks 1972: 48; 
Scott 1976: 15-26; SOAS 1978: 35-36].
59) It can be considered, following Myint, that 
Ayutthaya’s peasants are apparently in ‘the 
second phase of the money economy’, in 
contrast to those in the intermontane 
basins [Myint 1973: 35-38].
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